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Information technologies (IT) have provided significant benefits for society. By
drawing on the assumptions of the New Public Management (NPM) framework, the
author investigates how, in one case, IT alters the policy implementation process.
Additionally, the author tests reinforcement theory, sociotechnical theory, and
technological determinism to determine which IT model best explains the utilization of
IT at the Mississippi Department of Transportation (MDOT).
This study examines the National Environmental Policy Act (NEPA) of 1969. By
conducting interviews, analyzing documents, and examining a physical artifact, the
author explores the administration of an economic impact analysis (EIA) that was
conducted on the I-269 corridor.
Using a quasi-experimental design, the author compared a control EIA with a test
EIA that utilized the Regional Economic Modeling Inc. (REMI) software to determine
how IT altered the EIA, which is required through NEPA. The control EIA process was

conducted by MDOT, and the test EIA was administered by a research team from
Mississippi State University (MSU).
In this case, the author found that the utilization of IT altered the test EIA. First,
the REMI model provided a broader scope and provided more variables and outputs for
analysts to observe. Second, the utilization of REMI reduced the time associated with the
data collection and analysis of the I-269 corridor. Finally, the author found that the
projected economic impacts changed direction. In other words, instead of the
construction of I-269 positively affecting the community, region, or state, the REMI
model indicated that the construction of the corridor would negatively impact the
surrounding areas.
Finally, by tracing the utilization of REMI at MDOT, the author determined that
reinforcement theory explained the initial adoption and utilization of IT. However, the
author discovered the REMI model was not utilized in all EIAs. This finding highlights
that MDOT has the discretionary power to adjust the methods utilized to investigate the
economic impacts associated with highway projects. Therefore, while NPM promotes the
utilization of IT for agencies to achieve objectives and transform bureaucracies, the
research highlights a tentative critique of the NPM framework.
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CHAPTER I
INTRODUCTION

Over the past fifty years, information technologies (IT) have provided significant
benefits for society by enhancing public services. Since the development of the
telephone, radio, and other paradigm shifting technologies, IT has improved the methods
in which society communicates, works, and gathers information for decision-making
purposes. Although most early advancements in IT developed in the private and the
military sectors, over the past 25 years the public sector has been dramatically affected by
IT. This research focuses on the relationship between the policy implementation process
and the utilization of IT. By drawing on the assumptions of the New Public Management
(NPM) framework, the researcher determines how in one case IT alters the policy
implementation process. In addition, by drawing from reinforcement theory,
sociotechnical theory, and technological determinism, the research attempts to describe
why IT is utilized in the policy implementation process.
Jones (1984) submits that the public policy process involves four stages, which
include agenda setting, policy formulation, program (policy) implementation, and policy
evaluation. Dye (1992) claims a more accurate framework consists of problem
identification, policy formulation, legitimization, implementation, and evaluation. Kraft
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and Furlong (2007) suggest that the policy process model encompasses problem
definition and agenda setting, policy formulation, policy legitimacy, policy
implementation, policy and program evaluation, and policy change. These authors
indicate that the implementation of policy is an exclusive action that differentiates from
the other steps in the policy process. Furthermore, the conflict over the role of bureaucrat
as an expert or democracy facilitator is exacerbated in the implementation phase.
With a paradigm shift in public administration, which emerged in the 1990s, the
NPM (Osburne and Gaebler, 1992; Haque, 2007) movement focused on developing a
more responsive bureaucracy (Riccucci, 2001), which provides more discretion to
bureaucrats. Although the NPM framework has been challenged in the public
administration literature (Carroll, 1995; Frederickson, 1996, Moe, 1994),it created
initiatives that attempt to transform “traditional bureaucracies” to “entrepreneurial
organizations” (Page, 2005). Brudney and Wright (2002) argue that this era of
“reinventing government” was supported ardently by the Clinton administration through
the National Performance Review (NPR), which was published in 1993. This report,
which was led by Al Gore, touted the importance of IT in governmental processes.
By drawing on Reinforcement theory, Sociotechnical theory, and Technological
Determinism, this dissertation examines multiple perspectives that explain the utilization
of IT. From a normative perspective, these theories are not sub-theories of NPM.
However, from a practical perspective, if NPM emphasizes the utilization of IT in the
bureaucracy, it is important for scholars and practitioners to examine multiple theories
from the IT literature to develop an understanding of IT utilization in the bureaucracy.
Thus, this dissertation draws on three theoretical IT models to explain why the
2

Mississippi Department of Transportation (MDOT) utilized REMI as a tool to implement
an EIA.
Reinforcement theory is a theoretical model that suggests IT is a tool utilized by
management. The theory suggests that IT reinforces structural powers that exist in an
organization, and the utilization of IT in a process serves as a tool for management to
enhance productivity and reinforce an agenda.
Sociotechnical theory explains the merging of technology and social
environments. On one hand, designers develop a technology that improves the process
and enhances productivity. On the other hand, designers are required to inject the newly
developed technology into a social environment where well-developed social norms
exist. The merging of technology and social environments provides IT designers with
significant influence within organizations.
Technological determinism is a theory that holds technology is the impetus for
social change. In other words, technology determines the path of society, not that society
determines the path of technology.
As this dissertation explores the relationship between the policy implementation
process and the utilization of IT, the study concentrates on the implementation of the
National Environmental Policy Act (NEPA) of 1969. The researcher examines the
administration of an economic impact analysis (EIA) that was conducted on the I-269
corridor, which traverses Memphis, TN. Through NEPA, federal agencies are required to
conduct an environmental review process, known as an environmental impact statement
(EIS). Within the EIS, an economic impact analysis (EIA) must be conducted. This
dissertation is not an environmental study or an attempt to construct an econometric
3

model. It is a study that explores the relationship between the policy implementation
process and the utilization of IT. The researcher investigates how the utilization of IT
alters the policy implementation process and why transportation officials may or may not
utilize IT in an EIA.
First, in the quasi-experimental design, the researcher compares a control EIA
with a test EIA that utilized the Regional Economic Modeling Inc. (REMI) software to
determine how IT alters the EIA. Specifically, on one hand, the control EIA was
conducted by MDOT without the utilization of IT. On the other hand, the test EIA was
developed for the Federal Highway Administration (FHWA) by a research team from
Mississippi State University1. The author of this dissertation was a member of this team.
Previously, the agency had utilized REMI in other EIAs. Although MDOT did not
utilize IT in the control EIA, MDOT did have access to REMI but did not utilize it,
providing an ideal research scenario. By conducting interviews with MDOT planners and
executives, the researcher explores why or why not MDOT chose to utilize REMI.
Using the I-269 corridor as a case study was well-suited because current
transportation legislation highlights the need to discover solutions for the long and costly
NEPA processes (Musselman, 2006).
Furthermore, the use of a transportation-based case study is timely because
current transportation legislation, Safe, Accountable, Flexible, Efficient Transportation
Equity Act: A Legacy for Users (SAFETEA-LU), is set to expire in 2009. SAFETEA-LU

1

Dr. Charles "Chuck" O'Hara, PI, GeoResources Institute; Dr. Roger King, James Worth Bagley College of Engineering; Dr.
Bethany Stich, Department of Political Science and Public Administration; Jeremiah Dumas, Department of Landscape Architecture;
Dr. Rodrigo "Sal" Nobrega, GeoResources Institute; Jody Holland, Graduate Research Assistant
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and its predecessors, ISTEA and TEA-21, were based in part on the philosophical ideals
that are rooted in NPM, particularly the focused on “reinventing government.”
This chapter develops as follows: first, a brief discussion of the technological
advancement in the public sector is presented; then, the researcher describes the NEPA
process as it relates to transportation policy implementation; next, a problem definition is
highlighted, which indicates the contentious issues surrounding NEPA; subsequently, the
researcher discusses the role of an EIA within NEPA; then, presents a brief discussion of
the IT software that will be utilized as the intervention; finally, the chapter concludes
with a recap of the purpose of the study and describes the organization of the dissertation.

Technological Advances in the Public Sector
According to Garson (2006), the U.S. government first enacted an information
policy in 1813. This policy required the dissemination of Congressional documents to
universities and libraries. In addition, The Printing Act of 1852 developed the
Governmental Printing Office, which launched the Monthly Catalog. This publication
cataloged all information that was pertinent to the U.S. government.
With a century of technological advancements, the government now utilizes the
Internet, complex communication systems, database management systems, simulation
models, and a host of other technologies to perform daily functions within the
bureaucracy. The advancement of IT in the public sector was an incremental process until
the 1980s and 1990s. However, the development of microprocessors and the accessibility
of personal computers created an environment within which IT could flourish. With these
types of advancements along with a political support as well as a conducive environment,
5

IT has “stimulated a transformation in the philosophy and organization of government”
(Tat-Kei Ho, 2002; p.1).
Entrenched in the New Public Management (NPM) movement, the National
Performance Review (NPR) touted the importance of IT in governmental processes. The
NPR focused on developing a “virtual state” (Fountain, 2001, p. 4). According to
Fountain, “a virtual state is a government that is organized increasingly in terms of virtual
agencies, cross-agency and public-private networks whose structure and capacity depend
on the Internet and web” (p. 4). It is assumed that the transition from the traditional
bureaucracy to a virtual bureaucracy will provide the government and citizens with cost
savings and more efficient processes. However, this notion is debatable. Page (2005)
notes that many scholars (Barzeley, 1992; Caiden 1991; Kettl 2000, Osborne and
Plastrik, 1997) champion NPM initiatives, while others (Dobel, 2001; Lynn, 1998, Wolf,
1997) suggest that governmental changes are incremental. Moreover, Riccucci (2001)
suggests that NPM challenges the fundamental principles of the democracy and
democratic values. In contrast, Fountain (2001) claims, “[the transition] would restructure
the relationship between the state and citizens to be simpler, more interactive, and more
efficient” (p. 4). In addition to the beneficial effects between government and citizens,
Fountain indicates that IT can develop beneficial government-to-government
relationships. However, scholars suggest that IT require substantial amount of
equipment, professional expertise, organization, and continued maintenance (Tolbert,
Mossberger, Mcneal, 2008, p. 549).
Fountain (2001) suggests that IT provides organizations with the opportunity to
redesign processes. For example, in the 1980s, the Social Security Administration (SSA)
6

utilized IT as well as retrained operators to redesign claim processes. By using decisionbased modeling software, lower-level claims specialists could follow the embedded
organizational rules within the software to process and close out claims. Although
debatable, this process redesign “empowered” lower-level employees (Fountain).
Furthermore, Fountain (2001) argues that the enactment of technology is a
reflection of institutional embededness and existing relationships within management.
Her framework, which reflects elements of reinforcement theory, illustrates three general
propositions:






The process of enacting technology refers to the tendency
of some organizational actors to implement new IT in ways
that reproduce, indeed strengthen, institutionalized
sociostructural mechanisms even when such enactments do
not use technology rationally or optimally.
Organizational actors tend to enact technology to preserve
ongoing social, or network, relationships and to maintain
performance programs: the routines, scripts, frames, and
patterns that constitute the typical “organized set of
responses” within organizations.
Institutional actors tend to enact new technologies in ways
they hope will sustain or strengthen “deep institutions”,
history and culture encoded in the existing norms and
values of an organization. (p. 90)

Fountain presents a case study analysis to support her theoretical framework. She
concludes her work by stating, “the state is being reconstructed as organizational actors
enact new technologies to reshape relationships in the state and the economy” (Fountain,
2001, p. 206). Fountain’s argument highlights an important question, does the utilization
of IT reinforce the efforts for bureaucratic management, not governance?
With the advent of IT and the political support illustrated in the NPR to initiate a
technological revolution throughout government as well as an overarching NPM
7

philosophy, many agencies sought to find processes and procedures that would
presumably benefit from the utilization of IT (Fountain, 2001). Currently, transportation
legislation and executive orders mandate the Federal Highway Administration (FHWA)
to research techniques and methodologies that potentially will enhance and streamline the
implementation of National Environmental Policy Act (NEPA) of 1969.

Background of NEPA & NEPA Implementation in Transportation
In 1969, Congress enacted The National Environmental Policy Act (NEPA).
NEPA established a national goal for environmental protection. For the first time, federal
agencies were mandated to incorporate an environmental review into decision-making
practices. The adoption of this procedure forced decision-makers to explicitly consider
the implications of their actions regarding the environment. The policy not only
established an environmental review procedure, but it created the Council on
Environmental Quality (CEQ) as an oversight organization. While NEPA establishes the
basic framework for integrating environmental considerations into federal decisionmaking processes, CEQ interprets the law and addresses NEPA’s action-forcing
provisions in the form of regulations and guidance. NEPA has been called the Magna
Carta of environmental policy (Bear, 1993).
The implications of the NEPA were felt throughout the nation. To identify the
environmental implications of projects, bureaucrats have to develop an environmental
impact statement (EIS), which is a formal document that describes the environmental
effects of projects proposed by federal agencies.
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The document states the effects a project may pose on the environment, whether
the project is building highways, constructing dams in rivers, or developing pipelines.
This process of creating an EIS enables planners and specialists the ability to collaborate
and determine the best available path for project construction. The EIS process creates
“conditions under which man and nature can exist in productive harmony.”2 Moreover,
the EIS process requires planners to list alternatives to the proposed project. This rational
administrative procedure forces planning actors to analyze multiple scenarios and,
hopefully, choose the alternative that benefits the human environment while minimizing
impacts to the natural environment.
NEPA requires federal agencies to interpret and administer policies, laws, and
regulations in agreement with human and natural environmental protection goals. The act
requires an interdisciplinary approach to planning and decision-making efforts that may
adversely effect the environment. Regarding the EIS, there are three main components.
First, the document describes the proposed activity that will effect the environment.
Second, the document describes various alternatives that are considered. Third, the
document describes the best alternative for implementation and provides an explanation
regarding this decision process.
The Federal Highway Administration (FHWA) is responsible for examining and
avoiding potential impacts to human and natural environments caused by highway
construction. However, the agency is also responsible for planning and accounting for the
transportation needs of society. FHWA, accomplishing NEPA requirements, must

2

“The National Environmental Policy Act of 1969,” P.L.91-190(1 January 1970, §
101(b)(1),§102(2)(C)(i),§ 101(a).
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balance the decision-making process and potential impacts on the environment within the
context of transportation planning. According to FHWA (2008), its policy is that,
To the fullest extent possible, all environmental investigations, reviews,
and consultations be coordinated as a single process, and compliance with
all applicable environmental requirements be reflected in the
environmental document required by this regulation; alternative courses of
action be evaluated and decisions be made in the best overall public
interest based upon a balanced consideration of the need for safe and
efficient transportation; of the social, economic, and environmental
impacts of the proposed transportation improvement; and of national,
state, and local environmental protection goals; public involvement and a
systematic interdisciplinary approach be essential parts of the development
process for proposed actions; measures necessary to mitigate adverse
impacts be incorporated into the action. (p. 1)
Although FHWA is committed to the NEPA process, the development time of an
EIS has increased considerably over the decades, which has required transportation
specialists to reconsider the current EIS process. Due to the lengthy nature of developing
an EIS in transportation planning, legislation has been established to address the issue.
Executive Order 13274, signed in 2002 by President George W. Bush, promotes
environmental stewardship in the nation’s transportation system, and it promotes the
streamlining, through coordination, time sensitive frameworks, and ecological
conservation, of the environmental review process for the development of transportation
infrastructure projects. Moreover, in 2005, President Bush signed into law the Safe,
Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users
(SAFETEA-LU). SAFETEA-LU is a bill that stands on the foundation of the Intermodal
Surface Transportation Act of 1991 (ISTEA). ISTEA propelled surface transportation
into the 21st century and altered the direction of transportation policy3. Figure 1

3

State and city officials often had conflicting transportation goals. As a result, federal policy
began to shift. President Ronald Reagan, who favored a “New Federalism” by which
10

illustrates the evolution of transportation legislation in the United States. Although the
Interstate era began the 1956, the last 20 years have shown a marked increase in
transportation legislation. In addition, the figure highlights the NPM era, which began in
the late 1980s and early 1990s. (Brudney and Wright, 2002).

Figure 1: Transportation Policy and the NPM Framework Era

According to Weingroff (2001), President George H. W. Bush claimed ISTEA to
be “the most important bill since President Eisenhower started the Interstate System 35

activities he believed to be state responsibilities under the Constitution would be devolved to
the states, began challenging the federal government's role in transportation. Thereby, when
the Surface Transportation and Uniform Relocation Assistance Act of 1987 (STURAA)
became law on April 2, 1987, it was widely seen in Congress and the transportation
community as the last authorization bill of the Interstate era. ISTEA (1991) and its
reauthorization legislations, Transportation Equity Act for the 21st Century - TEA-21 (1998),
and SAFETEA-LU (2005) emphasized protecting the environment, identifying direct and
indirect economic impacts, and including ample public participation in the transportation
planning and programming processes. (Weingroff, 2002)
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years ago… this bill also means investment in America’s economic future, for an
efficient transportation system is absolutely essential for a productive and efficient
economy” (p. 2). Weingroff claims that the Futures Group was the impetus for the
shifting paradigm in transportation policy.
In early 1987, FHWA formed a task force known as the Futures Group, which
was led by Executive Director Richard D. Morgan. The group was divided in 19 working
groups and tasked with the “…taking a strategic look at issues, trends, and technologies,
and program options that would ultimately impact highways in the mid-range future
(2005) and the long-range future (2020). This would be… a zero based review. If the
conclusion was that federal-aid highway program was no longer needed after the
completion of the Interstate System, so be it” (p. 3).
Specifically, the Futures Group explored ways of increasing state and local
flexibility and authority- an issue that reflected the philosophy of the departing Regan
Administration (Weingroff, 2002). When Bush took office in 1989, his administration
began developing a National Transportation Policy initiative, which was lead by Anthony
Kane. Previously, Kane was a director in the Futures Group and reported to Richard D.
Morgan. The National Transportation Policy shifted America “from building the nation’s
basic transportation system to adapting and modernizing transportation facilities and
services to support economic growth, meet the competitive demands of the international
marketplace, contribute to our national security, and improve the quality of life for all
Americans.” (p. 8).
Today’s transportation system faces safety issues, traffic congestion, freight
movement constraints, the lack of intermodal connectivity, and environmental concerns.
12

SAFETEA-LU attempts to addresses these issues, and it tries to promote groundwork for
addressing future challenges. Although SAFTEA-LU is the most recent transportation
bill, it builds off the ideas of its predecessor legislation, Transportation Equity Act for the
21st Century (TEA-21). “Section 1309 of the Transportation Equity Act for the 21st
Century (TEA-21) directs the U. S. Department of Transportation (USDOT) to develop
and implement a coordinated environmental review process for highway and transit
construction projects” (FHWA, 2008, p.2). This mandate of coordination has manifested
into Environmental Streamlining. Environmental Streamlining requires transportation and
natural, cultural, and historic resource agencies to develop timeframes for transportation
projects, and then to work collectively to accomplish those timeframes. The key to
Environmental Streamlining is collecting and disseminating input information from the
public and stakeholders and developing an iterative process that capitalizes on
communication between all pertinent parties.

Problem Definition
The National Environmental Policy Act of 1969 (NEPA) established the
beginning of the environmental review process for all federal agencies. For the Federal
Highway Administration (FHWA), which is a division of U.S. Department of
Transportation (USDOT), this includes the construction of highway and bridge projects.
The NEPA process is straightforward. A detailed statement, which is the EIS must be
prepared, for proposed actions that will have a significant effect on the environment.
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However,
If, as is often the case, an agency believes that its proposed action will not
have a significant effect on the environment, that agency may prepare an
environmental assessment (EA). The EA, which is like a mini-EIS, results
either in a decision to prepare a full EIS or in a finding of no significant
impact (FONSI). When an agency presents a FONSI, it must justify the
decision not to prepare an EIS. Agencies often produce FONSIs in the EA
process…If any agency decides to continue with an EIS, it will issue a
notice of intent (NOI) which informs other agencies and the public of the
agency’s intention to prepare an EIS. After the NOI, officials will conduct
a scoping process to identify potential impacts, project alternatives, and
issues that will require further analysis in the EIS….when the agency has
considered and responded to significant comments, it will make a final
decision on the proposed action and then issue a record of decision
(ROD). (Tripp & Alley, 2003, p. 80-81)
Transportation and planning officials indicate that the NEPA process is an
annoyance. These actors suggest that, “…conducting an adequate environmental review
takes too much time and costs too much money” (Tripp & Alley, 2003, p. 81). The
agency officials indicate that NEPA has “lost its way.” Conversely, environmentalists
suggest that transportation officials are not concerned with NEPA compliance, but
instead project implementation. However, environmental groups are calling for reforms,
too. They are suggesting to increase: (1) considerations of project alternatives (by lead
agencies); (2) public participation in the NEPA process; and (3) heightened judicial
scrutiny of environmental review documents (Tripp & Alley, p. 84). With both sides of
the debate calling for environmental review reforms and streamlining emphasis within
SAFETEA-LU, TEA-21, and Bush’s Executive order #13274, FHWA and state
department of transportation’s (SDOTs) are experimenting with new technologies and
methodologies to investigate the environmental impacts of highway construction project.
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Through the implementation of NEPA, the development of an EIS document is a
culmination of multiple studies that review the environmental effects of a proposed
project. These impact studies include land use studies, environmental justice studies4,
ecological studies, noise impact studies, and economic impact analysis (EIA) studies. The
dissertation concentrates only on the implementation process of the economic impact
analysis (EIA), which is a component of the NEPA process.

The NEPA Process and Economic Impact Analysis (EIA)
Developing an EIS creates “conditions under which man and nature can exist in
productive harmony”5. Moreover, the EIS requires transportation officials to list
alternatives to the proposed project. This rational procedure forces planning actors to
analyze multiple scenarios and, hopefully, choose the alternative that benefits the human
environment while minimizing impacts to the natural environment. When developing the
EIS, transportation officials are required to analyze the economic impacts associated with
a proposed project. This dissertation explores the EIA that was conducted on the I-269
corridor that traverses Memphis, TN.

Origins and Conceptions of Economic Impact Analysis
In the enactment of the 1956 Federal-Aid Highway Act, transportation officials
recognized the impacts a transportation facility could have on surrounding communities
and the economy. In November 1956, the American Association of State Highway

4

Also known as Section 4(f)
“The National Environmental Policy Act of 1969,” P.L.91-190(1 January 1970, §
101(b)(1),§102(2)(C)(i),§ 101(a).

5
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Officials (AASHO)6 passed a resolution “…urging all state highway departments to
undertake and foster economic impact research…” (Highway Research Board, 1956, p.
iii).
The promotion of EIA by the AASHO was a major catalyst that required SDOTs
to implement economic impact research. In addition, in 1972, FHWA developed “Process
Guidelines” that were intended to affect the procedures by which SDOTs analyzed the
impacts associated with highway projects. These guidelines were not intended to control
or direct the SDOTs investigation process. They were developed to offer suggestions and
advice. Below are the issues that the guidelines addressed:






Identification of social, economic and environmental effects, including,
especially, the incidence of such effects upon specific groups and interests.
Consideration of alternative courses of action, including, to the extent
appropriate, alternative locations, alternative types of scales of highway
improvements, other transportation modes, and the option of no new
construction (often referred to as the “no build” alternative).
Systematic interdisciplinary approach, including the need for
consideration and evaluation of the social, economic, and environmental
effects of highway projects by a wide range of professionals skills.
Involvement of other agencies and the public, including the widespread
dissemination of information and the active solicitation of comments and
viewing during all stages of project development (USDOT, 1977, p. 375).

Although there was a significant push for EIA between the 1950s and the 1970s, there
have been tremendous advancements in the past twenty years. According to the FHWA
(2003), “…significant progress has been made since that time in areas as diverse as
modeling of future traffic flows; estimating the consequences of highway projects on jobs
and incomes; and the application of computer technologies to support improved
economic methods” (p. 8).
6

Today, this group is known as American Association of State Highway Transportation Officials
(AASHTO).
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FHWA describes an EIA as a process or study that identifies the benefits and
costs of a highway project that effects the local, regional, or national economy.
Traditionally, a benefits-cost analysis (BCA) was conducted to identify the benefits and
costs of a highway project. However, the BCA method of analysis only measures the first
order of effects regarding economic impact. A comprehensive EIA measures the indirect
effects and induced effects of a highway project (FHWA, 2003). Typically, the BCA does
not track the second and third order effects of highway improvement projects. These
indirect effects can include changes in employment, wages, business sales, or land use. A
comprehensive EIA evaluates the direct, indirect, and induced effects associated with the
transportation system and the regional economy (FHWA, 2003).

Broader Economic Impact Analysis
According to Transportation Equity Act for the 21st Century (TEA-21),
transportation projects should “support the economic vitality of the metropolitan area,
especially by enabling global competitiveness, productivity, and efficiency” (USDOT,
2008, p.3). As the nation continues to move forward into an era of globalized economy,
transportation officials must account for how the transportation system will influence the
economic development and growth of a region.
Drawing from the transportation literature that discusses the economic impact of
highway projects, (HLB, 2004; Weisbrod, 2000; Kaliski and Weisbrod, 1998; Weisbrod
and Weisbrod, 1997), direct, indirect, and induced economic impacts should be analyzed
(See Table 1). As shown, user benefits can affect direct, indirect and induced benefits.
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First, users of a transportation system can immediately identify personal benefits.
For example, if a commuter experiences a shorter drive time due to an improved
transportation facility, he or she may identify a cost savings. These cost savings can be
calculated by identifying safety benefits, reduction in travel time, comfort, and ease of
facility access.
Second, direct economic benefits are benefits that affect individuals and
businesses. These benefits can affect wages or improve labor market access. The benefits
of a new or improved transportation facility can improve efficiency, which may reduce
costs for transporters. For example, transportation efficiencies potentially can reduce
costs for goods and services and increase access to additional markets, which may
increase employment opportunities (Harrison et al., 2006)
Third, indirect and induced economic impacts include the growth of markets for
service providers, changes in population patterns, changes in business location patterns,
changes in land use patterns, changes in government costs and revenues, and changes in
the environment. These impacts are difficult to predict, and they are not apparent until
years after the investment of a new or improved transportation system (Harrison, et al.
2006).
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Table 1: Types of Economic Benefits
User Benefits







Ease of access
Comfort
Safety
Travel Time
Savings
Reduces Travel Costs

Direct Economic Benefits




Reduced costs for goods
and services
Increased access to
markets
Increased employment
opportunities

Indirect and Induced Economic
Benefits
 Growth of markets for
service
 Changes to population
patterns
 Changes to business
location patterns
 Changes to land use, and
resulting land value
patterns
 Changes to government
costs and revenues
 Changes to the
environment

Note: This table was originally published in Harrison, et al. (2006).

According to the FHWA (2003), by analyzing the economic impacts of a
transportation facility, transportation officials, decision makers, citizens, and planners can
benefit. The FHWA (2003) lists four major benefits for conducting EIA:








Cost-Effective Design and Construction. Economic analysis can
inform highway agencies as to which of several project designs can
be implemented at the lowest life-cycle cost to the agency and the
lowest work zone delay cost to the traveler, and it can identify the
most affordable balance between these costs.
Best Return on Investment. Economic analysis can help in planning
and implementing transportation programs with the best rate of
return for any given budget, or it can be used to help determine an
optimal program budget.
Understand Complex Projects. In a time of growing public
scrutiny of new and costly road projects, highway agencies and
other decision makers need to understand the true benefits of these
projects, as well as the effects that such projects will have on
regional economies. This information is often very helpful for
informing the environmental assessment process.
Documentation of Decision Process. The discipline of quantifying
and valuing the benefits and costs of highway projects also
provides excellent documentation to explain the decision process
to legislators and the public (p. 8).
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Regional Economic Modeling Inc. (REMI)
In this dissertation, the researcher explores how REMI altered the EIA. REMI is
an economic computing model that captures industrial structures in a particular region.
REMI is a forecasting and policy analysis tool that employs Input-Output models,
econometric models, and computable general equilibrium models (REMI, Inc., 2009).
The model was developed in 1980 and utilizes two interlinked models to investigate the
economic impacts of a transportation project. First, the TransSight Model is built on the
PolicyInsight Model. TranSight is a modeling tool that evaluates the economic impacts of
user benefits that derive transportation efficiencies. By utilizing travel demand models
output data, TranSight links values to PolicyInsights’ economic and demographic
forecasting system. This linkage provides analysts the ability to connect and account the
effects of how transportation efficiencies impact the economy.
According to a REMI analyst, the model accomplishes two things when it is
utilized. First, “it forecasts the future of a regional economy.” Second, the model
“predicts the effects on the same economy when the user implements a change.” These
two elements provide a user with a “control forecast” and a forecast that “incorporates a
specific policy change, or an alternative forecast or simulation” (REMI. Inc., 2009).
Incorporated in the REMI Model is TranSight, which is a “dynamic transportation
modeling system.” This model “integrates economics with travel demand modeling and
demonstrates how transportation makes economies competitive.” According to REMI
analysts, “With TranSight, you can test alternative transportation changes and observe the
short, and long-term impact on jobs, income, population, and other economic variables”
(REMI. Inc., 2009). Appendix A describes the economic theories and underlining
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linkages associated with the REMI model. Although generalists in public, private, and
non-profit entities utilize the model, the sophistication and complexity of the model
requires a need for a high level of economic understanding, which is provided by REMI
support personnel.

Purpose of Study
The purpose of this dissertation is to explore the relationship between the policy
implementation process and the utilization of IT. With the advent of IT and the political
support illustrated by the NPR to initiate a technological revolution throughout
government as well as an overarching NPM philosophy, many agencies sought to find
processes and procedures that would presumably benefit from the utilization of IT
(Fountain, 2001). Currently, FHWA and SDOTs are experimenting with reinventing
processes to streamline the NEPA process. For the purposes of the research, two primary
research questions have been formulated

The Research Questions


What is the relationship between the policy implementation process and the
utilization of information technology?
o How does the utilization of REMI alter the policy implementation
process?



With the political support illustrated by the NPR to initiate a technological
revolution throughout government as well as an overarching NPM movement,
which theoretical IT model best explains the utilization of REMI in an EIA?
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To answer the first question, a quasi-experimental design was employed. The
researcher compared a control EIA with a test EIA that utilized the Regional Economic
Modeling Inc., (REMI) software to determine how IT alters the EIA. The control EIA
process was conducted by MDOT, and the test EIA was developed for the Federal
Highway Administration’s (FHWA) by a research team from Mississippi State
University7. Both EIA analyzed the I-269 corridor, which traverses Memphis, TN.
To answer the second question, the researcher traces the inception and historical
operation of REMI at MDOT to determine which theoretical IT model best explains the
utilization of IT by MDOT in an EIA. By drawing on Reinforcement theory,
Sociotechnical theory, and Technological Determinism, this dissertation examines
multiple perspectives that explain the utilization of IT. From a normative perspective,
these theories are not sub-theories of NPM. However, from a practical perspective, if
NPM emphasizes the utilization of IT in the bureaucracy, it is important for scholars and
practitioners to examine multiple theories from the IT literature to develop an
understanding of IT utilization in the bureaucracy.

Organization of Dissertation
This first chapter presented a discussion regarding IT and the shifting NPM
movement in public administration. The researcher highlights the philosophical
contention that surrounds this movement of reinventing government. As organizations
concentrate on transforming from “traditional bureaucracies” to “entrepreneurial

7

Dr. Charles "Chuck" O'Hara, PI, GeoResources Institute; Dr. Roger King, James Worth Bagley College of Engineering; Dr.
Bethany Stich, Department of Political Science and Public Administration; Jeremiah Dumas, Department of Landscape Architecture;
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organizations”, the consequences of this shifting structure may confute the principles of
democracy. In addition, the chapter highlights the purpose of NEPA and the evolution of
transportation legislation. As NEPA ages, transportation officials and environmentalists
are becoming more and more frustrated with the process. In addition, with the signing of
executive orders and new transportation legislation, FHWA and SDOTs are investigating
how IT can alter the NEPA process.
Chapter 2 presents a literature review on public policy implementation. As the
dissertation explores the relationship between the policy implementation process and the
utilization of IT, a review of policy implementation literature is pertinent. Over the years,
the literature indicates that scholars have moved from analyzing the outcomes of policy
implementation to analyzing the policy implementation process. However, even with
decades of scholarship present, the study of public policy implementation has only taken
small steps forward.
Chapter 3 presents a literature review of IT in public administration. Over the
decades, scholars have written extensively regarding the affects of IT on society.
However, the field of public administration had paid little attention to the topic. The
chapter discusses the evolution of the IT literature in public administration. The
discussion ranges from the implementation of backroom automation systems to a more
holistic approach to IT that effects the entire organization. Finally, a brief discussion will
presents issues and topics regarding policy issues and IT legislation.
Chapter 4 describes the design and methodology of the study. This chapter
outlines a systematic methodological approach that will be followed in the study.
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Chapter 5 describes the control EIA that did not utilize REMI. By utilizing an
adapted EIA framework, the researcher highlights steps in the EIA and presents outcomes
that resulted from the analysis.
In Chapter 6, by utilizing the EIA framework, the researcher analyzes the test EIA
that utilized REMI. By conducting interviews, analyzing documents, and performing
REMI simulations, the researcher highlights the process and presents outcomes from test
EIA process.
In Chapter 7, the researcher presents a discussion regarding process changes that
occurred between the control EIA and the test EIA. The researcher compares each step
and determines how IT alters the EIA.
Chapter 8 traces the historical operation of REMI within MDOT. After describing
the origins of REMI in MDOT, the researcher determines which IT theory best explains
the adoption and utilization of REMI in the implementation of an EIA as part of NEPA.
Finally, the chapter presents a discussion and conclusion section, which highlights the
implications of the study for policy implementation and prescribes future research
opportunities.
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CHAPTER II
PUBLIC POLICY IMPLEMENTATION PROCESS: A LITERATURE REVIEW

The intent of this chapter is to review the literature related to the public policy
implementation process. This chapter presents three sections of literature. First, an
illustration of early studies of policy implementation is presented. It was not until the
1970s that researchers started investigating policy implementation. Second, the chapter
presents literature that is more scientifically advanced, compared to the first section. This
era is between 1975 and 1985. As the implementation literature progressed, scholars were
able to construct complex models that were superior to previous works. The third section
presents contemporary literature that analyzes and synthesizes the field’s development.
This era is from 1985 to present date, which developed concurrently with the New Public
Management movement.

Public Policy Process in Public Administration
Over the past 40 years, public policy literature has developed extensively. As the
American society has developed, government involvement in society has increased.
Before the “Great Society”, governmental programs were less involved in creating
national public policies. However, President Johnson’s administration promoted
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numerous social programs that made a significant change in how the U.S. government
would be involved in the policymaking process in the nation.
Scholars (Lasswell, 1956; Lindblom, 1959; Etzioni, 1967; March and Olsen,
1984; Sabitier, 2007) have debated the policy process for decades. However, the
literature still has not developed a standardized approach to developing, implementing,
and evaluating public policy. More recently, new public management has been the
dominant paradigm that explains how government “does business.” The NPM
philosophy concentrates on “reinventing” government through increased flexibility,
decentralization, streamlining processes, and eliminating “red tape.” NPM provides an
overarching philosophy for bureaucrats and scholars to utilize as a guide to implement
policy. With an emphasis on and an aspiration to improve government performance
through customer service initiatives, market mechanisms, collaboration, and
accountability for results, the paradigm is in stark contrast to the “traditional
bureaucracy”. The NPM framework focuses on management, not governance.
Policy literature (Dye, 2008) indicates that there are multiple models that explain
the development, implementation, and evaluation of public policy. According to Lasswell
(1956) policymaking is a process of rational decisions. The rational approach defines the
problem associated with a policy. Then, actors identify important criteria that will affect
the policy. Once a list is constructed, an analysis of alternatives is performed. Lastly,
policymakers choose the best alternative that produces the most optimal outcome. The
positive feature of this approach is that it presents a clear and concise conceptual model.
In addition, there are scholars (Pressman and Wildavsky, 1984; Kingdon, 1995) who
have produced valuable scholarly work from this theoretical model.
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However, Nakamura (1984) and Sabatier (2007) criticize the rational model due
to its lack of causality in the policymaking process. They argue that the policy making
process is iterative, compared to sequential. The authors suggest that the rational model
approach presents a top-down perspective. Lipsky (1980) debunked this top-down
perspective with his research regarding the “street-level bureaucrat.” In addition, Simon
(1997) argues that time and resources limit humans. Therefore, a determination of all
alternatives is not feasible. Instead, people “satisfice.” In other words, they choose the
available alternatives that fit within their limitations.
In addition, Charles Lindblom (1959) concurs with Simon in the sense that
bureaucrats are bound by decision practices and claim policymaking is a process of
incremental decisions that develop through a progression of compromises. Consensus is a
significant variable within this model. If the consensus is disrupted, the policymaking
process may shift dramatically, but once the consensus resumes, the process continues to
develop incrementally. Although incrementalism is a prominent approach, a critical
analysis indicates that the approach is conservative by nature and focuses on short-term
policy planning instead of long-term planning.
Etzioni (1967) develops a policymaking model that combines the two
aforementioned approaches. The mixed scanning model suggests that policymaking
actors take an incremental approach regarding fundamental issues, whereas the actors
take a rational approach regarding specific issues. This approach enables policymakers
the ability to capitalize on high-level scanning and low-level scanning. On one hand, the
high-level approach (incremental approach) provides a structure for policymakers to
oversee the shifts in policy. On the other hand, the low-level approach (rational
27

approach) provides a structure for policymakers to get intimately involved in the policy
process.
These three theoretical approaches of policymaking provide multiple lenses to
delve deeper in the policy process. These efforts have developed into a foundation of
comprehensive models that explain the policy cycle. For instance, Jones (1984) submits
that the public policy process involves four stages, which includes agenda setting, policy
formulation, program implementation, and policy evaluation. Dye (1992) claims a more
accurate framework consists of problem identification, policy formulation, legitimization,
implementation, and evaluation. Kraft and Furlong (2007) suggest that the policy process
model encompasses problem definition and agenda setting, policy formulation, policy
legitimacy, policy implementation, policy and program evaluation, and policy change.
This dissertation concentrates on the policy implementation process. By exploring
the implementation of NEPA, the researcher examines an EIA to determine how IT alters
the implementation process and which IT theory best explains the utilization of REMI in
the NEPA process.

Public Policy Implementation Defined
The Merriam-Webster dictionary defines implementation as: (1) carryout,
accomplish; especially: to give practical effect to and ensure of actual fulfillment by
concrete measure, (2) to provide instruments or means of expressions for. Reinhard
(2005) claims that “implementation refers to the process of attempting to carry out
governmental programs and processes” (p. 9). Van Horn (1979) states that
implementation “…encompasses actions by public and private individuals or groups that
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affect the achievement of objectives set forth in prior policy decisions” (p. 19). In
addition, Goggin, et al. (1990) suggest implementation is a “series of stated decisions and
actions directed toward putting an already-decided federal mandate into effect” (p. 3).
These definitions illustrate that within the process of implementation, there is an act or
action that is performed. Within the NPM paradigm, proponents of the movement
supported the efforts of transforming government actions from “traditional” processes to
“innovative” processes that utilized IT as well as other managerial tools to accomplish
the objectives of constructing entrepreneurial organizations (Fountain, 2001).
Policy implementing agencies are staffed with bureaucrats who work within the
complexity of a Constitutional Republic. Within the American system, the political
environment can affect the organizational context of the agency. Although there is
political influence in governmental agencies, administrators are charged with
implementing public policy. The administrators and agencies are responsible for the
efforts of implementation, which adds contention between being an expert or a facilitator
of public policy.
Woodrow Wilson’s (1887) infamous article The Study of Administration implies
that administration should divorce its efforts from politics. This action will enable
administrators to have neutral implementers in the administrative ranks, which will
enable the bureaucracy to implement (execute) the policy passed (decided) by Congress.
He argues that the separation of politics and administration is a cleansing of the political
system. Moreover, the separation of the two functions of government rids the
bureaucracy of the “evil” of politics (Cayer, 1975).
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However, the politics-administration dichotomy has not held up in practice.
Waldo (1948) suggests that politics and administration are interrelated and that Wilson’s
model is inadequate for explaining the realities of public administration. In addition,
Ostorm (1989) argues that Wilson’s politic-administration dichotomy does not fit with
the American Constitution. He suggests that the dichotomy theory supports centralized,
energetic government. The U.S. government operates in a “polycentric” environment.
Even though policy implementation is defined as a process of action, the reality of
implementing a public policy can be difficult because of the environment, both politically
and organizationally. In addition, policy implementation can require technical skills,
which can make the process even more difficult. Therefore, for the purpose of this
dissertation, public policy implementation is defined as the stage of public policy that
occurs after the enactment of a law or the adoption of a new program or process that
attempts to achieve the stated objectives. The dissertation explores the implementation of
an economic impact analysis (EIA), which is a component of an EIS and a requirement in
the environmental process that is mandated by NEPA.

Policy Implementation (1970-1975): Top down and Bottom up
Implementation Approaches
Maor (1999) highlights that, “new public management…strengthens management
capacity in government operations [and] conjures up images of debureaucratization” (p.
5). Maor’s examination of NPM determines that political executives are losing control
over the implementation of policy. With evidence of shifting influences within policy
implementation, this section of the dissertation presents an in-depth review of the
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literature regarding public policy implementation. Thomas Birkland (2005) indicates that,
“it is important to understand policy implementation because it is a key feature of the
policy process, and learning from implementation problems can foster learning about
better ways to structure policies to ensure that they have the effects that designers of
these policies seek” (p. 181).
Up until the late 1960s and early 1970s, a scant number of scholars studied policy
implementation. It was assumed that once policy was enacted, the implementation
process was executed without many constraints or controversy.
In 1968, Bailey and Mosher presented a study that investigated the administration
of the Elementary and Secondary Education Act (ESEA) of 1965. The act provided
funding for “the development and establishment of exemplary elementary and secondary
school educational programs to serve as a model for regular school programs” (p. 247).
Bailey and Mosher argue that the Act was not just a federal handout to relieve state and
local school budgets, but it created a series of programs that were influenced by political
power. This was an impetus for financial support for education purposes in America.
However, the implementation of the new model was found lacking.
Bailey and Mosher (1968) explain that program execution involves,
acts of discretionary judgment; an endless interplay with affected clientele
in the development, interpretation, and modification of ground rules, an
elaborate system of data gathering, analysis, and reporting for purposes of
administrative and fiscal accountability as well as program execution; a
constant sensitivity to demands by executive and legislative superiors, as
well as by group interest and the press, for explanations of actions taken or
contemplated; resiliency in dealing with the ambiguous functions of
statutory or ad hoc advisory committees and panels; and an almost infinite
capacity for adjusting to policy modifications imposed by political
necessity or induced by administrative experience. (p. 98)
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The United States Office of Education (USOE) was responsible for implementing the
policy. However, due to numerous factors, which included segregation issues, poverty
and cultural deprivation, limited and inadequate resources, and local school district
autonomy, the implementation of the policy failed miserably. However, Bailey and
Mosher’s efforts started a literature stream analyzing policy implementation that has now
expanded for almost four decades.
In a case study presented by Derthick (1970), she identifies significant variables
that affect policy implementation. The study, which is considered a classic, presents an
array of actors who influence the implementation process such as local governmental
officials and agencies, citizens, and business executives. Her analysis indicates that there
is a deviation in policy objectives and outcomes due to the fact that the intended policy
outcomes and the actual policy outcomes were not linked. This deviation is a result of a
high level of discretionary power among implementing actors. In other words, a topdown approach does not account for implementation scenarios that may affect the policy
outcomes.
Later in 1972, Derthick presented a analysis of the implementation of President
Johnson’s housing policy. President Johnson submitted a program that became known as
“New Towns In-Towns”. The program’s objectives were to produce housing for citizens
living in poverty. The intent was to develop a program to assist citizens of low income by
providing inexpensive land for residential development within urban areas. However,
four years after the program originated, no new towns had been constructed.
After studying seven different towns that tried to implement the new program,
Derthick surmises that the program failed. She states, “failure resulted mainly from the
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limited ability for the federal government to influence the actions of local governments
and from its tendency to conceive goals in ideal terms” (p. 83). She argues that this is the
nature of a centralized federal government operating in a federal system. She suggests,
to achieve results, federal officials must have enough knowledge of local
politics to perceive what incentives are necessary; they must supply the
incentives in sufficient quantity; and they must direct the incentives to
those holders of local power whose support is required to achieve the
federal purpose. In short, they must intervene successfully in local politics.
(p. 84)
In 1971, Micheal Lipsky published the classical article Street-Level Bureaucracy
and the Analysis of Urban Reform. Lipsky analyzes the influence exercised by “streetlevel bureaucrats” (SLBs). This work established the bottom-up approach to public
policymaking and implementation. Instead of focusing on policy formation at the top, he
identified how SLBs affected implementation outcomes at the delivery point.
Lipsky (1971) postulates that SLBs are “the people citizens encounter when they
seek help from, or are controlled by, the American political system” (p. 392). SLBs have
discretionary privileges because of their position in the bureaucracy, and they can have an
extensive influence on the lives of citizens. Furthermore, Lipsy indicates that SLBs
experience stress because of inadequate resources, threats and challenges of authority,
and contradictory or ambiguous job expectations. These stresses manifest into
psychological and behavioral reactions. SLBs cope by: (1) developing simplified
solutions that enable them to perform their duties, (2) developing defense mechanisms,
and (3) developing a perceived reality that may negatively affect citizens.
Lipsky’s article is the first study of bottom-up implementation that investigates
the individuals who are delivering public services to citizens. He identifies problems and
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biases that affect the SLBs and suggests training programs and performance incentives
should be recognized as tools to improve the underperformance of SLBs.
In 1973, Thomas Smith examined policy implementation. He argues that there is
an invalid assumption that policy is implemented once it is formulated. He developed a
model for policy implementation that includes four variables in which emphasizes
tensions within the implementation process. Tensions can develop between or within
these variables inside the implementation process. The variables include idealized policy,
implementing organizations, target groups, and environmental factors. Smith claims that
the tensions between these variables are a result of interactions that can sustain or reject
the implementation of a policy.
In 1974, Morton Halperin published a book that investigated the relationship
between presidential decisions and foreign policy implementation. He surmises that the
main reason for policy implementation failure is vagueness of the policy intentions. He
concluded that the vagueness of the policy is intentional to protect the president. If a
detailed policy is created, it is more likely to create dissention among political actors, the
media, and possibly citizens. Therefore, Halperin submits a faithful implementation
process is necessary to carryout public policies.
However, faithful implementation can be hindered by particular elements in the
environment. Halperin (1974) states three reasons for implementation failure: “ (1)
officials at the operations level may not know what it is the senior officials want them to
do; (2) they may be unable to do what they believe they have been ordered to do; and (3)
they may resist doing what they have been ordered to do” (p. 159). These elements may
hinder the implementation process, but Halperin, further, identifies other issues and
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techniques that thwart the actual implementation process. For instance, first, overzealous
implementation of policy can produce a negative valence among citizens. Second, orders
may not be passed along to the appropriate source. This action may be more prevalent
among upper level personnel. Delays are another technique utilized by high-level
officials to resist directives. Finally, by obeying the letter but not the spirit of the orders,
an implementing officer can defy policy.
The themes that emerged in this section of the literature highlights that top-down
planning of policy did not account for multiple actors, limited resources, and various
constraints that can hinder the policy implementation process. However, the early studies
did suggest that SLBs have ample influence regarding policy implementation at the point
of delivery. The following section of literature presents a stage of policy implementation
literature that refined various relationships within the public policy implementation
process.

Policy Implementation (1975-1985): Complexities of Policy Implementation
After earlier scholars promoted the need to investigate the public policy
implementation process, academics began examining the implementation stage of the
public policy process. For instance, Van Meter and Van Horn (1975) present a model that
is built on Easton’s “black box” theory. Van Meter and Van Horn’s policymaking model
assumes the following:
(1) an environment stimulates government officials and the products of
their work; (2) demands and resources …carry stimuli from the
environment to policy makers; (3) a conversions process, including the
formal structures and procedures of government, that transforms
(converts) demands and resources into public policies; (4) the policies
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…represent the formal goals, intentions, or statements of government
officials; (5) the performance of the policy is at the actual delivered point
to clients; (6) the feedback of policies and performances to the
environment is transmitted back to the conversions process… (p. 446)
The authors surmise that policy will affect the implementation process. If a policy
changes an organization’s structures, the implementation process will be affected. For
instance, if a policy requires the implementing agency to reorganize its operations or
structures, the implementation process will be dramatically affected.
In Bardach’s (1977) Implementation Game, he argues that, “although the
previous literature is in fact quite meager- the ‘implementation problem’ having been
perceived as an interesting social and political problem one in the last seven or eight
years- it has been useful” (p. 37). He suggests that previous literature has exposed six
themes. First, the implementation process involves pressure from politics. Second,
implementation is obtaining the collective assent of multiple actors. Third,
implementation is a form of administrative control. Fourth, for successful
implementation, there may be a high volume of intergovernmental bargaining. Fifth, the
implementation process is dependent on the complexity of joint actions. Sixth, the
implementation process is a system of games.
Bardach (1977) concludes the book by indicating that the policy implementation
process should be analyzed during the policymaking process. In fact, since the
implementation process is within the context of a game, policymakers must employ
“scenario writers” to predict possible events. In addition, Bardach indicates that delays,
financial shortfalls, and unclear goals, which are consequences of uncertainties,
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inefficiencies, and convolutions of the process, are the impetus for failed policy
implementation.
Williams and Elmore (1976) suggest, “implementation is fast becoming the
newest shibboleth among academics and policy analysts…” (p. xi). They, further,
indicate that, “the most pressing implementation problem is that of moving from a
decision to operations in such a way that what is done bears a reasonable resemblance to
the decision, and functions adequately in its institutional environment” (p. 4).
Edwards and Sharkansky (1977) identified that policymakers are active players in
the game of governance. Undeniably, once a policy is enacted, it enters an
implementation environment that is tumultuous. The authors conclude that bureaucrats
who have all the power and knowledge significantly control the implementation process.
Sabatier and Mazmanian (1979) build on the work of Van Meter and Van Horn
(1975) and Bardach (1977) by identifying a set of conditions that can enhance successful
policy implementation. They suggest that:
1. The program is based on a sound theory relating changes in target group
behavior to the achievement of the desired end-state (Objectives). 2. The
statute (or other basic policy decision) contains unambiguous policy
directives and structures the implementation process so to maximize the
likelihood that target groups will perform as desired. 3. The leaders of the
implementing agencies possess substantial managerial and political skill
and are committed to statutory goals. 4. The program is actively supported
by organized constituency groups and by a few key legislators (or the
chief executive) throughout the implementation process, with the courts
being neutral or supportive. 5. The relative priority of statutory objectives
is not significantly undermined over time by the emergence of conflicting
public polices or by changes in relevant socioeconomic conditions that
undermine the statue’s ‘technical’ theory or political support. (p. 485)
Weatherley and Lipsky (1978) build on Lipsky’s (1971) previous work that
investigated the discretion of street-level bureaucrats (SLBs). The authors study coping
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mechanisms that school personnel used to manage jobs stresses. They suggest these
mechanisms can constrain or distort the implementation process.
Investigating the Comprehensive Special Education Law of Massachusetts,
Weatherley and Lipsky (1978) conducted interviews with school personnel and found
that teachers were more concerned with securing their work environment than properly
implementing a law that specifically directs efforts toward students’ improvement. The
authors conclude that training personnel to cope adequately with job stresses enhances
the implementation process.
Elmore (1979) studied the efficacy of policy implementation. By utilizing
backward mapping strategies, he suggests, “[it] shares with forward mapping the notion
that policymakers have a strong interest in affecting the implementation process and the
outcomes of policy decisions” (p. 604). However, “the logic of backward mapping is, in
all important respects, the opposite of forwarding mapping. It begins not at the top of the
implementation process but at the last possible stage, the point at which administrative
actions intersect private choices” (p. 604).
Moreover, Elmore (1979) indicates that “backward mapping focuses on variables
that are influenced indirectly by policymakers; knowledge and problem-solving abilities
of lower-level administrators; incentive structures that operate on the subjects of policy;
bargaining relationships among political actors at various levels of the policy
implementation process; and the strategic use of funds to affect discretionary choices,
whereas, for the most part, forward mapping concentrates on: funding formulas;
formation of organizational structures; authoritative relationships among administrative
units; regulations; and administrative controls” (p.605) This work highlights the
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contention elements of bureaucrat administration that haunt both the proponents and
opponents of new public management.
Montjoy and O’Toole (1979) suggest that vague policies should be implemented
by organizations that have a mission statement that is parallel to the objectives of the
policies. In addition, the authors indicate that resources can affect the implementation of
policy. If new resources are obtained, the implementing agency may create a new
department or unit to implement the policy. However, “the most ideal solution for
implementation would be to use an existing agency which is already well-suited to the
proposed mandate on the basis of routines, goals, and world views” (p. 473).
Hjern and Porter (1981) argue that policy implementation scholars should study
multiorganizational relationships as a unit of analysis. They construct the
mutliorganizational unit as an implementation structure. This model enables researchers
to frame multiple organizations into one dimension for analysis.
From a local government perspective, Kettl (1979) asked the question, “Can the
cities be trusted?” (p. 193). He investigates the performance of local government’s
response to the devolution of federal funding for specific programs. He indicates that
“chief executives” (mayors) are hesitant to make decisions regarding funding allocations.
They have an election at stake. However, he suggests that administrators at the local level
have immense influence regarding policy implementation. Usually, the local
administrators have a relationship with federal personnel at the funding agency. This
relationship sometimes provides the local administrators with expert knowledge that
enables them to manipulate policy implementation.
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Kettl (1979) suggests that allowing municipalities to implement policy can
produce multiple effects that discount democratic values. In other words, local officials
addressed the municipality’s problems without comparing alternatives.
Opponents of New Public Management support this criticism. Citing the actions of
manipulating discretionary power, Goodsell (1993) claims “entrepreneurial organizations
ignore the very nature of democratic government and how it evolved in the United
States” (p. 23).
In 1984, Pressman and Wildavsky published a critique of Implementation
(Pressman and Wildavsky, 1973). The original book, which they wrote, presented a case
study that explored policy implementation by studying the Economic Development
Administration (EDA). The authors postulate that, “ although EDA officials had thought
that designing innovative policy, committing funds, and obtaining initial local agreements
were the most crucial parts of the program, the implementation of the program proved
surprisingly difficult” (p. 35). They submit that the “technical details” of policy
implementation hindered the process.
Furthermore, in Pressman and Wildasky’s (1973) analysis indicates that
implementation is an evolutionary process that manifests from controlling actors,
interaction between officials, the disposition of these officials, and the structure of policy.
Pressman and Wildasky (1984) recommend analyzing policy implementation and
conducting policy evaluation should be two distinct functions. Pressman and Wildavsky
postulate that,
evaluation becoming preoccupied with utilization and implementation
taking up monitoring, the two subfields merge into a single-seem
concerned with policy analysis. Designing policies to be evaluable and
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implementable, discovering new alternatives, bringing in new values and
constituencies, recommending choices among possible programs,
establishing coalitions to support preferred programs, and more, much
more, from political feasibility to organizational incentives, become part
of the task of evaluator-cum-implementers. (p. 203)

In summary, this section of literature presents public policy implementation in a
more complex manner. As NPM philosophies began to emerge, the ideals of
“reinventing” government concentrated on the implementation of policy in the
bureaucracy.

Policy Implementation (1985- Present): Synthesis and New Directions
In 1985, Alexander claimed a good policy implementation theory does not exist.
He laments that, “nor does any of the work that has been done on policy implementationvaluable though it is –offer prospects for developing such a theory” (p. 404). In his work,
Alexander constructs “…a model of policy implementation that might serve as the basis
for developing a contingent theory” (p. 404).
Alexander (1985) presents the Policy-Program-Implementation Process (PPIP)
model. He indicates,
the stages of the PPIP are distinguished somewhat arbitrarily, of course,
because the process is continuous, but they are intuitively accepted and
analytically convenient. They incorporate the endogenous characteristics
and variables of the PPIP itself, and the “links” represent exogenous
factors affecting the process: contextual, organization, environmental, and
perceptual variables. (p. 412)
Alexander concludes that “…the PPIP model can serve as the framework for the entire
set of diverse conceptualizations of the implementation process…both simple and
complex…ranging from the sequential to the circular” (p. 414).
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Goggin (1986) complains that there are too few cases and too many variables
regarding policy implementation research. He argues that the first and second generation
of literature has added significantly to the field, but it has not been able to explain the
variations in outcomes. Goggin, further, indicates that policy implementation research
should focus on three clusters of independent variables: (1) the form and content of the
policy itself; (2) the capacity of the organization(s) responsible for making the program
work; and (3) the qualifications of the people in charge of operations (p. 329). Moreover,
Goggin provides three solutions for the “too few cases/ too many variables” problem. He
suggests that scholars should concentrate on studying, for the sake of theoretical
parsimony, a set of critical variables. First, the policy should be a critical independent
variable. Second, the setting is a critical variable. For instance, he indicates that scholars
should concentrate on the people and organizations that are responsible for the
implementation of a policy. Finally, he recommends that scholars should investigate
policy implementation changes as dependent variables. He submits that change is
affected by administrative modifications. One would expect these modifications to be
more prevalent under the NPM framework.
Lester and Bowman (1989) utilize Sabatier and Mazmanian’s (1980) framework
of intergovernmental implementation to test hazardous waste policy. The authors test the
model on 25 states that were authorized by the Environmental Protection Agency (EPA)
to administer hazardous waste policy implementation. By conducting a means test, the
researchers determined that Sabatier and Mazmanian’s model is useful in explaining
intergovernmental implementation and how hazard waste policy was implemented.
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In 1990, Maynard-Moody, Musheno, and Palumbo extended Lipsky’s (1971)
work by arguing that, “positive aspects of street-level influence can be maximized and
the negative aspects minimized when service organizations are encouraged to engage
with citizens” (p. 833). Maynard, et al., collect both qualitative and quantitative data to
support their argument. By studying community corrections programs in Oregon and
Colorado, Maynard, et al. conclude that “…successful implementation of ambiguous
social policies, like community corrections, requires adaptive administration” (p.845).
This study highlights the flexibility element that is claimed to be necessary within the
NPM framework.
In a movement to apply rigorous methodological techniques to the study of policy
implementation, Wood (1992) analyzes Clean Air Act enforcements of 50 states. The
researcher describes federal implementation activities from 1977 to 1985 (p. 40). The
researchers conclude that political influence was apparent in the implementation process.
However, at a subnational level, state politics and economic effects were influential as
well as “task factors and bureaucratic inertia, which were overwhelming all other
determinants of…implementation” (p. 55).
In 1993, May presents a study that addressed the influence of mandated designs of
policy implementation. In the investigation, he analyzes 19 state land-use and
development-management mandates from California, Florida, North Carolina, Texas, and
Washington. He finds that, “by altering key mandate features, policy designers can
enhance implementation efforts and shape regulatory styles” (p. 653).
Moreover, Linder and Peters (1987) look at policy implementation from a design
perspective. These authors analyzed previous scholarship and suggest that,
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Implementation studies have been useful in alerting the unwary of
difficulties involved in making complex policy system functions in the
manner desired, but they must be developed beyond that to make more
constructive statements about the prospective design of implementation
systems and the linkage of policy goals to policy instruments. (p. 459)
Haider-Markel (1998) constructs a model that predicts implementation efforts of
Federal hate crime policy. Using OLS regression, the author suggests that political
factors, bureaucratic factors, and environmental factors have statistically significant
effects on hate crime policy implementation. In addition, they indicate that state hate
crime policy has a positive influence on efforts of implementing federal hate crime
policy. In other words, existing state level hate crime policy creates inertia that increases
the implementation efforts of federal hate crime policy (p. 83).
In 1999, deLeon published an article that presents a synthesis of policy
implementation literature. He surmises that there are three observations that
contemporary scholars should take away from previous research. First, he indicates that
the “top-down” and “bottom-up” approach are paradigms that have different
assumptions. Therefore, “it might be worthwhile to jettison these conventional
distinctions and move into a new, more contingent basis…” (p. 323). Second, he
suggests that future researchers should focus more on the process of policy
implementation, instead of the outcome of policy implementation. Third, deLeon states
that a discussion of democratic values should be explored within the policy
implementation literature.
Moreover, in 2002, deLeon claimed that “the study of policy implementation has
reached an intellectual dead end” (1999, p. 313). He indicates that policy implementation
failures are clearly prominent in the literature. By using the business school as an
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example, he implies that students in industry learn from successful case studies.
Therefore, policy implementation scholars should focus more on this methodology.
Finally, deLeon (1999) indicates that, “…qualitative methodology are better adapt… [to]
measure conflict or information and to capture a more complete picture of the contextual
conditions… of policy implementation” (p. 330). Therefore, he claims that investigating
the policy implementation process with more qualitative methodology and pragmatic
evaluation of what the implementation process can convey is a foundation for the future
of policy implementation literature.
As the study of policy implementation developed on the past 40 years, it tried to
“find its way.” In the 1980s and 1990s, the NPM movement emphasized the notion that
reinventing government would benefit bureaucrats by providing a more flexible
environment to implement policy.

Conclusion
This chapter captured the literature in three stages. The first section unveiled
elements of top-down and bottom-up policy implementation approaches that developed a
foundation for futures scholars to research. Second, the chapter presented a discussion of
more complex and refined perspectives of policy implementation. As the field developed,
scholars began to understand that even under the best circumstances it is difficult to
achieve desired objectives. Finally, the discussion presented literature that synthesized
and revised previous arguments in the literature. As the New Public Management (NPM)
emerged in the 1980s and 1990s, scholars and bureaucrats touted the benefits of
“reinventing” government processes (Osburne and Gaebler, 1992; Haque, 2007). With an
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emphasis on and an aspiration to improve government performance, the National
Performance Review (NPR), which was a manifestations of NPM (Riccucci, 2001),
recommended more agencies utilize IT to reduce waste and spending within government
(Gore, 1993). The next chapter presents a compilation of the literature that describes the
progression of IT utilization in public administration.
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CHAPTER III
INFORMATION TECHNOLOGY: A REVIEW OF LITERATURE

This chapter presents a literature review of IT in public administration. First, the
researcher describes the theoretical IT models that are employed in this study. Second,
the researcher highlights the evolution of the IT literature in public administration. The
transformative period shifted IT from being a backroom automation tool to an integral
function of management’s operation. With the manifestation of the National
Performance Review (NPR), IT became a focal point for government to streamline
processes. Finally, this chapter presents a discussion of current policy issues regarding
IT.

Theories of Information Technology
As New Public Management evolved and, in particular, manifested to the
National Performance Review (NPR) (Riccucci, 2002), IT began to be an integral tool to
accomplish the objectives in the bureaucracy. According to Tat-Kei Ho (2002),
“technology certainly played an important role fostering change” (p. 435). By drawing on
Reinforcement theory, Sociotechnical theory, and Technological Determinism, this
dissertation examines multiple perspectives that explain the utilization of IT. From a
normative perspective, these theories are not sub-theories of NPM. However, from a
practical perspective, if NPM emphasizes the utilization of IT in the bureaucracy, it is
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important for scholars and practitioners to examine multiple theories from the IT
literature to develop an understanding of IT utilization in the bureaucracy. Thus, this
dissertation draws on three theoretical IT models to explain why the Mississippi
Department of Transportation (MDOT) utilized REMI as a tool to implement an EIA.
Garson claimed that three theoretical IT models explain and predict the use of
information technology (IT). These models are subject to a variation of technological
factors and human factors within a constrained or unconstrained environment. As IT
evolves in the public sector, scholars and public administrators can utilize these models to
guide inquiry and describe how and why IT is utilized in policy implementation
processes.

Reinforcement Theory
Reinforcement theory is a model that suggests IT is a tool like any other tool that
is utilized by management. Garson (1999) indicates that IT reinforces structural powers,
whether centralized or decentralized, authoritarian or autocratic that exists in
organizations, communities, or nations (Coyne and Wiszniewski, 1999; Kolleck, 1993,
Kraemer and King, 1986). The theory predicts that changes in an environment are a
function of human factors, and IT tools serve decision makers who hold power.
Furthermore, the theory supports the notion… “that IT either reinforces the status quo or
increases political inequities, or at least does not challenge the status quo…” (Garson,
2006, p. 333).
As technologies are developed, the innovations are subject to and serve the power
elites who control the authorizing mechanisms that enable innovation. In other words,
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R&D units in an organization are subject to the powers of the funding agent. The agents
will be attentive to the research agenda and will support technological developments that
continue to sustain their power arrangements.
The researcher expects that this model will best explain the utilization in this case.
In other words, due to the NPM movement being the impetus of IT utilization,
bureaucrats should be seeking IT tools that reinforce their agenda and objectives.
However, this model is not the only possible way to look at why IT is utilized in
organizations. These dissertation employs two additional models to determine which best
explains why IT is utilized in the policy implementation process.

Technological Determinism
Whereas reinforcement theory supports power structures, technological
determinism is an IT model that holds the technology is the impetus for utilization and it
utilization with an organization changes structures. In other words, technology
determines the path of usage, not that users determine the path of technology. Garson
(2006) submits that IT is an “unstoppable” force, which reconfigures the environment it
operates in. Furthermore, he indicates that policy makers may effect the enactment of
technology, but invariably technology will destabilize the orthodox bureaucratic form. In
addition, the consistent progress and innovation of technology continues to be a key
element that causes change. As technology develops, it inevitably replaces existing
structures and processes as well as presents a solution to existing social problems. If the
model holds true, one would expect REMI to encroach the bureaucracy with or without
the authorization of bureaucratic actors.
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In 1977, Winner’s work was one of the first to illustrate technological
determinism. He indicates that the innovative technology of the snowmobile affected and
altered the processes and structures of how the Lapps’ society interacted with nature. He
demonstrates that until the utilization of the snowmobile, the Lapps’ society herded
caribou manually. The manual process of herding caribou enabled the herders to identify
specific caribou, and it required the herders to maintain a presence within the herd
throughout the year. However, the utilization of the snowmobile enabled herders more
comfort and quicker access to the herd. Therefore, the utilization of the technology
altered the existing herding process. The new method of herding did not require herders
to develop an intimate relationship with the caribou. Instead, with easy access to the
frontier, the herders only had to herd the caribou a few times a year. The technology
modified the animal-human relationship that had existed for hundreds of years.
Moreover, with snowmobiles, the herding process required fewer workers. Therefore, the
social environment among the herders disbanded (Winner, 1977). Regarding the
utilization of REMI, this highlights an element of potential environmental change among
DOTs and other agencies as well as transportation officials and local communities within
policy is being implemented.
Smith and Marx (1994), broaden the discussion to include degrees of
technological determinism. The debate regarding soft determinism and hard determinism
is encapsulated in technological determinism. Soft determinism holds that humans have a
degree of “free will,” and that although technology drives changes, society has some
level of influence in the direction of the change. Conversely, hard determinism holds that
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technology develops a life of its own. Therefore, it is uncontrollable, and it cannot be
constrained.
McLuhan and Powers (1989) presented the concept of global village. Although
his research preceded the Internet, he claims that because of the advancement in
technological innovations, people will be able to be connected to news and media
anywhere in the world. In others words, because of technological advancements, social
mobility will increase because people can be linked all over the globe.
Hiltz and Turoff (1978) published The Network Nation. Central to their argument
is the notion that technological developments will establish a decentralized and
democratized nation. Because of technology, existing hierarchical structures will falter.
The notion is in stark contract to reinforcement theory, which highlights that technology
will reinforce the hierarchical structures.
Finally, the theory suggests that technology is the determining factor of social
change. Garson (2006) indicates, “like a child trying to build walls to protect his
sandcastle against the advancing tide, the administrator who opposes technology finds
himself in a futile struggle against a fated outcome” (p. 5). With this belief, it is just a
matter of time before REMI or some other technology seizes the organization.

Sociotechnical Theory
Sociotechnical theory (STS) emerged in the 20th century. The theory, “…holds
that information technology is limited only by the constraints of the designer” (Garson,
2006, p. 26). The utilization of IT in business processes served as a tool to enhance
productivity. The realization that IT could reengineer designs and alter processes required
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designers to merge various elements in the planning process. On one hand, designers
have to develop a technology that improves the process and enhances productivity. On
the other hand, designers are required to inject the newly developed technology into a
social environment where well-developed social norms exist. The merging of the social
environment with technological advancements requires scholars and practitioners to
develop a new theory to explain the relationship between technology and organizational
change. If the model holds, the researcher expects to observe a significant and continuous
relationship unfolding between MDOT and the REMI Corporation.
Trist and Bamforth (1951) studied the social consequences of new technologies in
the coal industry. As designers developed the “long wall method” for gathering coal,
social structures altered. The new method modified stable work groups and lessened
small-group autonomy. The change from “hand-got” procedures to the “long-wall
method” heightened the awareness of bad working conditions and developed a norm for
low productivity. The authors indicate if designers are not aware of the human elements
in the environment, the technical innovations may prove futile.
Cummins (1977) claims;
Based on this simple, yet often neglected premise, socio-technical
experimenters attempt to design work structures so that a “best match” is
obtained between employees and technology. This may involve changes in
the technology (i.e. equipment and process layout), the work structure
(i.e., work roles and their interrelationships), or both. The primary aim is
to design a work structure that is responsive to the task requirements of the
technology and the social and psychological needs of the employees: a
structure that is both productive and humanly satisfying. (p. 626)
As technological and humanistic sub-systems collide, designers are tasked with
appropriately developing technologies that provide the enhancement of humanistic
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principles, such as quality of life and job satisfaction, as well as creating an technological
innovation that provide a return on investment for the organization. This is particularly
important in the private sector. However, in the public sector, designers must consider not
only the maintenance cost of a technological system but also any political ramifications.
Garson (2006) claims that the conception of smart communities broadens
sociotechnical theory. Garson identifies the efforts of community leaders and civicminded citizens to design a community with technology that will streamline services and
provide a more efficient government. The World Foundation for Smart Communities
(WFFSC) encourages the utilization of technology to promote community development,
education services, and business development. In addition, Smart Communities can
establish web portals that connect citizens to health, social, and employment services.

Information Technology (IT) in Public Administration
As the New Public Management (NPM) emerged in the 1980s and 1990s,
scholars and bureaucrats touted the benefits of “reinventing” government processes
(Osburne and Gaebler, 1992; Haque, 2007). With an emphasis on and an aspiration to
improve government performance, the National Performance Review (NPR), which was
a manifestations of NPM (Riccucci, 2001), recommended more agencies utilize IT to
reduce waste and spending within government (Gore, 1993). The literature regarding
information technology (IT) in public administration is still in an early growth stage.
According to Holden (2003), there is significant work that needs to be done regarding
scholarly pursuit in examining IT in public administration. Although, there have been
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vast developments in the utilization of IT in public agencies, scholars’ lack of attention to
IT is evident. Fountain (2001) suggests,
A century from now, social and policy scientists will look back with
amusement and no small amount of condescension at the glacial pace with
which social scientists moved to consider foundational changes in
information processing and their implications. (p. 4)
Throughout the NPM movement, IT has stimulated a transformation in the philosophy
and organization of government (Tat-Kei Ho, 2002; Garson, 2006). Holden (2003)
suggests the earliest stage of IT literature development emerged in the private sector,
which concentrated on the functions of management, not governance. Usually, IT
effected backroom information processing functions of an organization, which consisted
of a highly centralized system. This information processing system focused on improving
data processing efficiencies and automating operations. However, literature has emerged
delineating the variations of IT management in the public and private sectors.

Management Information Systems (MIS) as IT
In the 1960s and 1970s, the term “management information systems” (MIS)
emerged in the literature to illustrate IT. Because IT was a prominent tool to manage
information processing, not all departments in the organization utilized it. Usually, just
the functional areas that processed high volumes of data utilized IT. The personnel who
operated the systems were specialized and provided an expertise to the organization.
In 1986, Bozeman and Bretschneider presented an argument that suggested public
administration scholars should investigate MIS in the unique environment of public
organizations. This seminal work, which was published in Public Administration Review,
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was the first to concentrate on developing a literature stream regarding IT in public
administration.
Bozeman and Bretschneider (1986) attempted to develop a model for public
management information system (PMIS). They argued that mainstream literature
overlooked the external environmental variables that are prevalent in the public sector.
The authors suggest that MIS “…focuses exclusively on intraorganizational or individual
behavior” (p. 475). However, regarding public agencies, scholars must account for
political influences, which entail uncertain objectives. In addition, Bozeman and
Bretschneider conclude that as IT continues to emerge in public and private
organizations, there will be an accelerated divergence between the two organizations
regarding the affects and implementation of hardware and software.
In 1990, Bretschneider empirically tested the idea that PMIS should be examined
inherently in the public sector, whereas, MIS should be examined in the private sector.
He argued two distinct differences separate PMIS managers and MIS private managers.
First, the organizational environment requires PMIS managers to contend with greater
levels of interorganizational relationships, compared to MIS managers, as well as higher
levels of red tape. Second, he indicates that management activity is different. For
example, purchase decisions are more complex for PMIS managers. They are subject to
more oversight and transparency. Moreover, PMIS managers are concerned with extra
organizational linkages, while MIS managers are concerned with internal coordination.
By comparing surveys (622 from the public sector and 383 from the private
sector), Bretschneider (1990) finds that there is a difference between the sectors
regarding IT implementation. He claims that PMIS differs, “primarily from the form of
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greater interdependencies, leading, at least in part, to increased accountability, procedural
delays, and red tape” (p. 543).
According to Holden (2003), in 1986, the International City Management
Association (ICMA) conducted survey research to investigate the availability of IT at the
state and local level. This initiative was one of the first comprehensive projects that
examined IT in state and local governments.
In addition, the Urban Information Systems (URBIS) project was initiated at the
University of California. This research project, led by Kenneth Kraemer, developed a
number of publications that explored the utilization of IT in local governments (Holden,
2003). In volume I of Computers and Local Government, Kraemer and King (1977a)
produce a manager’s guide, which reviews the progression of computer technology in
local government. The guide provides advice regarding IT management policy and
suggestions for managers to implement when adopting computing technology. The guide
illustrates the effectiveness of computers regarding data processing, the management of
information, and decision-making. Kraemer and King tapped into the importance of
financial constraints and top management support that affects the adoption of new IT
systems. In volume II of Computers and Local Government, Kraemer and King (1977b)
present a comprehensive review of literature regarding computers. The topics include
planning and management, financial considerations, personnel and work force policy,
computer technology, and privacy and disclosure issues. These seminal works are a direct
product of the URBIS research project and provide significant information for local
governments to consider when investigating the utilization of IT.
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Danziger, Dutton, Kling, and Kraemer (1982) produce a follow up work that
derived from the URBIS research project. This publication focused more on the
management and implementation aspects of political issues that are related to computer
technology. The authors approached the study from four different approaches: managerial
rationalism, technocratic elitism, organizational pluralism, and reinforcement politics.
Danziger, et al. claim that while studying IT in local governments, “the reinforcement
politics perspective emerged…” (p. xiii).
Kenneth Laudon (1974) capitalizes on the thought that computers can have an
effect on bureaucratic structures. In his book, Computers and Bureaucratic Reform, he
investigates the advancement of IT in state and local bureaucracies. As defining IT as,
“…the use of computer storage and information transmission devices…” (p. ix), he
concludes that bureaucratic reform is a product of political actors, not the result of new IT
processes. Moreover, he suggests that innovative IT processes are developed through
compromises and conflicts of politicians and bureaucrats seeking to modify policy.
In 1990, Northrop, Kraemer, Dunkle, and King present a study identifying the
payoffs from computerization. The panel-designed methodology enabled the researchers
to examine data that were collected from 1977 to 1988. Northrop, et al. find that the
payoffs include an increase in availability of information, control of information, and cost
saving. However, benefits such as enhanced planning and managerial control were not
recognized.
Contrary to the notion that MIS is functionally different in public and private
sectors, Caudle, Gorr and Newcomer (1991) examine key issues regarding IT in the
public sector. The authors mailed surveys to federal agencies, state agencies, and county
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governments exceeding 250,000 people. The authors claim that 12 of the 15 top key
issues in the public sector are similar to the top 15 key issues in the private sector. The
authors compared the public sector issues with previous MIS literature (Bracheau and
Wetherbe, 1986; Hartog and Herbert, 1986; Dickson, et al., 1984; & Ball and Harrison,
1982). Caudle, et al. (1991) postulate that the findings imply that PMIS planning should
complement budgetary planning. This action may prevent short-term political objectives
from obstructing the adoption of MIS. In addition, Caudle, et al. suggest that middle
managers in the public sector will be the impetus for planning and adoption of IT,
whereas, top managers in the private sector will drive the planning and adopting IT.
In summary, during the emergence of MIS as IT, Holden (2003) espouses that
two primary themes appeared. First, IT is not an isolated tool that benefits a single unit in
an organization. IT is a function of management, like human resources and budgeting,
that requires a broad range of management attention. Second, the literature evolved in a
manner that suggests IT management in the private sector may not be adequate for the
public sector. These themes highlight an important question, how does IT affect the
implementation process as it relates to governance?

Information Resources Management (IRM) as IT
The Information Resource Management (IRM) movement was led by the public
sector, not the private sector (Holden, 2003) and illustrates a significant transformation
era associated with IT. In 1980, Congress enacted the Paperwork Reduction Act8. The act
emphasized the attention bureaucrats should place on IT as a function of management.
8

The Paperwork Reduction Act of 1980 (PRA) was signed by President Carter on December 11, 1980, at
which time it became Public Law No. 96-511.
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Specifically, the act required the Director of Office of Management and Budget (OBM)
to identify initiatives to improve productivity in Federal operations using informationprocessing technology. The formalization of this policy led to bureaucrats approaching
IT more comprehensively. The IRM movement changed the conception that IT was
solely technical. Regarding organizational contexts, executives and mid-level bureaucrats
began to succumb to the notion that IT is used for more than backroom data automation
and that organizations need to focus more attention on designing, implementing, and
evaluating IT within the organization.
Kraemer and Dedrick (1997) indicate that during the IRM movement, managers
realized that IT was the impetus for process redevelopment and redesign. Therefore, to
increase productivity in organizations, executives and managers cannot focus solely on
technology functions. Instead, the authors indicate, “The IRM movement argues that
organizations should focus on managing information resources rather that on technology
per se” (p. 93). For instance, public managers began applying IT to planning, decisionmaking, program/process implementation, and evaluation functions in the organization.
The comprehensive approach enabled public managers to utilize IT to improve various
processes in the organization (Kraemer and Dedirck, 1997). This study highlights
practitioners applying the NPM principle of reinventing governmental processes.
With the advent of personal computers (PCs), the decentralization of technology
in organizations altered the structural dynamics regarding IT. IT managers and executives
had to determine the level of autonomy allowed to end-users within an organization. In
addition, while PCs enhanced a decentralization movement regarding IT in organizations,
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there was a greater concern for technical support for the end-users. These elements also
shifted more attention to IT during the movement and followed the philosophies of NPM.
Norris and Kraemer (1996) ask, “How much can PCs aid city management?” (p.
568). The authors present a comparative analysis of city governments that only utilize
personal computers with city governments that employ mainframes or minicomputers as
well as PCs. The sample consisted of 2,527 large and small cities (measured by
population). Norris and Kraemer analyze data from surveys that were administered by the
IMCA in 1993. The findings indicate that cities utilizing central systems were more
automated and provided better technological support to end-users. Conversely, cites
utilizing PCs only were more reliant on outsourcing services and dependent on “computer
gurus.” The authors found that larger cities utilize more centralized systems, whereas
smaller cities utilize more decentralized IT strategies.
Furthermore, Newcomer and Caudle (1991) indicate that public organizations
need to establish evaluative measures for public information systems. The authors
prescribe six indicators to evaluate IT in the public sectors. These indicators include
usefulness and reliability, understandability of the output, adaptability, ease of use, which
includes input ease, browsablity, and interfacing capabilities. The authors claim that,
“merely considering design factors such as usefulness and ease of use discounts the
complexity of the context that is an important factor affecting information-system use and
evolution. Evaluation must consider methods that go beyond the system as a discrete
entity” (p. 382).
In 1994, Hendrick adds to the discussion regarding evaluating information
systems in public organizations. She suggests that without comprehensive information
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systems (IS), innovative government will not emerge. She argues, “that [IS] are
fundamental to the success of innovative management approaches that are becoming
popular at all levels of government” (p. 543).
Hendrick (1994) indicates that there is a trend for managers to integrate IT into all
functions of the organization. Therefore, a systemic approach for evaluating IT is
appropriate for monitoring. She claims that implementing a monitoring system must be
considered before an impact assessment of IT is conducted. In addition, she indicates that
the top-down approach to designing and implementing IT may preclude bottom-up ideas.
This can be detrimental because lower level managers provide significant input and
feedback during the implementation process.
In 1993, Danziger, Kraemer, Dunkle, and King studied various elements that
enhanced the quality of computing in organizations, which was measured by technical
problems and service orientation support. They suggest that organization theory predicts
that technology, structure (centralized or decentralized), and people are important
elements for computing quality in an organization. By investigating 1,869 surveys
administered to end-users in 46 U.S. cities, the researchers were able to refute the notion
that structural elements determine the quality of computing in an organization. However,
the evidence did support the importance of service-orientation factors. In other words,
computer specialists who were more responsive and service oriented to end users were
more likely to provide higher quality of service in organizations. The implications of the
study for public managers suggest that more attention should be focused on the service
specialists and IT support, compared to the structural orientations such as centralization
and decentralization.
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Furthermore, within this transformative era, the IRM movement promoted IT in
reforming processes and reengineering workflows. Davenport (1993) published an
influential work examining the relationship between process innovation and IT, which
continues to draw on the NPM framework. The perception of redesigning processes from
the beginning to the end with the inclusion of IT helped many organizations reform their
strategic planning process. Davenport postulates that organizations need to concentrate
on a more holistic approach to process redesign. His model for process innovation
consists of five steps: (1) identifying process for innovation, (2) identifying change
enablers, (3) developing a business vision, and process objectives, (4) understanding and
measuring existing processes, and (5) designing and building a prototype of the new
process and organization (Davenport, 1993).
Davenport emphasizes nine key impacts that can occur due to the implementation
of IT in process innovation. Table 2 illustrates the various impacts and provides an
explanation of each function.
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Table 2: The Impact of Information Technology of Process Innovation
Impact

Explanation



Automational





Informational





Sequential





Tracking





Analytical





Geographical





Integrative





Intellectual





Disintermediating



Eliminating human labor from a
process
Capturing process information for
purposes of understanding
Changing process sequence, or
enabling parallelism
Closely monitoring process status and
objects
Improving analysis of information and
decision making
Coordinating processes across
distances
Coordination between tasks and
processes
Capturing and distributing intellectual
assets
Eliminating intermediaries from a
process

Source: Davenport, T. (1993). Process Innovation: Reengineering Work through
Information Technology. Boston, MA: Harvard Business School Press.
Moreover, Davenport (1993) suggests that organization strategies may need to be altered
to implement process changes related to IT. He submits that change agents need to have a
clear understanding of the organization’s weaknesses and strengths as well as a
comprehensive knowledge of the environment. Furthermore, he suggests four criteria that
are essential for a process-modeling tool:
1. It is fast and easy to use at a high level, perhaps even as early as during
visioning; 2. it is applicable to the portrayal and analysis of the new (innovated)
process, enabling new and old processes to be compared in the same formats and
perhaps even driven by the same set of simulation variables, 3. it provides not
only a descriptive, but also an analytical, model of the process, facilitating an
understanding of such factors as time, cost, and other resources consumed by the
process; and 4. it supports the addition of successive levels of systems and data
oriented detail, enabling it ultimately (and seamlessly) to serve a useful purpose
during the systems design and/or prototyping stages. (Davenport, 1993, p. 204)
The IRM movement changed IT from being a technical, micro-level function in
the backroom of a data processing unit to a comprehensive component in organizations.
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Public managers and legislators led the movement toward solidifying the importance of
IT in the bureaucracy. In 1980, the Paper Reduction Act was the first of many
information policy acts that guided the development of IT in government.
As public managers developed a more comprehensive approach to understanding
the elements of IT in the organization, they concentrate more attention toward
understanding how to structure the organization to best implement IT. However, whether
IT was structured in a centralized or decentralized manner, IT users are mostly concerned
with the quality of technical support. Furthermore, the IRM movement recognized how
IT can be a major component of redesigning and reengineering process within the
bureaucracy. Holden (2003) claims the bureaucracy has relied more on disseminating IT
in a centralized fashion, which does not support the idealization of the IRM movement.
However, he argues that the idealization of the IRM movement may contrast bureaucratic
practices because scholars from outside of public administration have developed most of
the literature regarding the IRM movement.
In addition, the IRM movement shifted the attention to the evaluation of IT in
organizations. With millions and millions of dollars being allocated to IT in
organizations, executive level managers began to evaluate the effects and implications of
newly designed systems and processes. Even though organizations proceeded with
diligence and caution during the implementation of IRM systems, failures ripple through
various organizations costing significant amounts of money (Caudle, 1996).
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IT in an Information Age
Holden (2003) claims that the IT maturation process has evolved from a
backroom processing function to a comprehensive management approach. However, now
that the “information age” has emerged, there has been a new level of maturity regarding
IT in organizations.
Holden (2003) suggests the information age is an era of knowledge management
that is espoused in organizations and the popular press. Dizard (1985) suggests that the
information age has the characteristics of mass availability of IT, immediate information
gathering, and technological-based services that can be accessed from both work and
home. The attributes of sharing information and data is an element that dominates the
information era and will continue to be a paramount function in the information era.
As managers transition to a more advanced philosophy of IT in an era with
immense information accessibility, they are required to shift their perspective from a
comprehensive organizational approach to an individual end-user approach. In other
words, while managers concentrate on the idea that IT could improve processes and
develop a more efficient organization, they also contend with the evolution of
workstations that continue the decentralization of IT functions in the organization. The
transition from a centralized main-frame structure to a decentralized computing structure
has been a major phenomenon during the information age.
Holden (2003) indicates that managers are likely to draw on strategic
management principles to implement IT in the information age. The work from the
Department of Defense and Paul Strassman’s consulting work add valuable knowledge in
the literature that focuses on “… placing responsibility in the hands of the users- not the
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IRM specialists” (p. 65). Furthermore, Holden indicates that Strassman (1990) suggests
that organizations need to evaluate the value of redesigning processes. In other words, to
automate an antiquated and unnecessary process is not a diligent management decision.
Therefore, managers need to examine the value of IT process innovation, which can be
inspected by conducting an economic analysis of the process.
Furthermore, in 1996, Caudle asked, “How can we best manage our information
resources?” (p. 83). In an environment where budget cuts are prevalent, better
governmental services are demanded, and workloads are immense, she suggested six
fundamental practices that public managers need to recognize for strategically managing
IT. First, Caudle indicates that directing IRM changes is paramount, which must be led
by senior executives. Their activities, behaviors, and attitudes must support the IRM
movement within the organization. Second, integrating IRM decision making in a
strategic management process provides noteworthy attention towards IRM. As managers
plan, they should include IT into the organization mission or long-term vision process.
Third, Caudle submits that managers must link the organization’s goals and IRM
outcomes through performance management strategies. Fourth, managers need to develop
a systemic philosophy of investing in and evaluating IT. Fifth, proponents of IRM should
concentrate on redeveloping processes to drive IRM strategies. Sixth, and finally, Caudle
proposes that management should identify specific tasks that technical personnel
perform. The clearer and more concise tasks and goals are communicated, the more likely
personnel will be able to perform the tasks and accomplish the goals at a high level of
proficiency.
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These six “best practices” enable managers to identify successful strategies in
organizations. As IT professionals continue to develop a network of IT processes in
organizations, their ability to incorporate IT into the culture of the organization can
provide long-term benefits and sustainability. Holden (2003) claims, “although some of
the language and the term ‘IRM’ pervade [the] best practices report, GOA’s
[Caudle,1996] work has clearly brought both federal IT theory and practice to another
level of maturity” (p. 67). This work is grounded in the practices of strategic management
and planning as well as focuses on the importance of performance assessment and
effectiveness measures.

Information Technology and Policy Issues
Although this dissertation explores the relationship between the policy
implementation process and the utilization of IT, it is important to understand that
information technologies have an expansive effect on all of government and society. This
section briefly discusses the issues related to IT policy and presents a tabulation of the
recent federal information and information technology legislation.
During this new information age, Garson (2006) emphasizes the importance of IT
policy issues. These policy issues emerge in a variety of form. However, they support the
existing social fabric. For example, the accessibility of electronic governmental
information by the public has become an issue that needed to be resolved to advance
democratic values in the information age. The public has a right to government
documents and must be able to access the documents. Federal agencies, through egovernment initiatives, established policies that provided citizens with electronic reading
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rooms and acknowledged the government’s responsibility to make information available
in a convenient format.
Public participation is another policy issue for government officials. The
emergence of e-government requires agencies to transition from a passive institution to
an active institution that seeks the participation of e-government users. As more services
are delivered over the Internet, agencies continue to concentrate on marketing new webbased services and providing training and support to citizen users (Garson, 2006).
Furthermore, accessibility for the disabled has become an issue for IT
professionals. With amendments to the Rehabilitation Act of 1973, federal agencies are
mandated to provide electronic information available to people with disabilities. The
amendments charged the attorney general to develop and implement a compliance
template that would measure federal agencies performance regarding the policy (Garson,
2006).
Individual privacy is a policy issue that continues to spur heated debates within
the IT community. Under President Clinton, the administration required federal agencies
to develop a privacy policy assessment that analyzed the action of the bureaucracy
regarding the Privacy Act of 1974. In addition, the initiative was supported under the
Bush administration. As part of the budget process, agencies were required to submit an
assessment report analyzing their policy regarding privacy issues (Garson, 2006).
The privacy of individual citizens is important because of the government’s
capability to cross check agency records. The Internet enables the government the
potential to share information for the various purposes. After the 9/11 terrorist attacks,
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multiple IT initiatives were initiated for coordinating information on individuals (Garson,
2006).
The Information and Technology Act of 1992 promoted IT in the educational
system in America. Garson (2006) suggests that modernizing public education is
dependent upon administrators and legislators connecting IT with the classroom. The
initiative led to more computers in libraries and public learning centers. In addition, the
act developed technologies for applications of high-performance computing and highspeed networking, to provide for a coordinated Federal programs to accelerate
development and deployment of an advanced information infrastructure.
Protection from criminals and the protection of citizens on the Internet is an issue
that wreaks havoc for many law enforcement officials. From identity theft to child
pornography, as well as sexual predator prevention, these cyberspace issues have altered
how law enforcement engages in protecting citizens. While The Child Pornography Act
of 1996 was found unconstitutional by the Supreme Court, the Prosecutial Remedies and
Tools Against the Exploitation of Children Today Act of 2003 (PROTECT) prohibits
pornography from being modified to look like child pornography. In addition, the
Children’s Online Privacy Protection Act of 1998 (COPPA) “… made it illegal to collect,
use, or disclose personal information from children under 13” (Garson, 2006, p. 41).
The Protection of Children from Sexual Predators Act of 1998 forced Internet
service providers to report any unlawful actions such as child pornography, child
prostitution, or child abuse to law enforcement. Moreover, the Children’s Internet
Protection Act of 2000 (CIPA) required schools and libraries to install filtering software
on public computers (Garson, 2006).
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Finally, e-voting has been a dominating initiative since the controversial 2000
election. During the 2000 election, the state of Florida had a significant debate over
“hanging chads”. Since then, many states have established initiatives that replaced
manual voting booths to virtual voting booths. The Help America Vote Act of 2002
(HAVA) promoted the electronic voting systems. However, with this transition, there
have been major concerns over the security and integrity of e-voting (Garson, 2006).

Federal Information and Information Technology Policy
These issues and others have emerged since the proliferation of IT in society.
Table 3 illustrates the major pieces of information policy and IT legislation that has
affected citizens. Fountain (2001) indicates that the National Performance Review (NPR)
was one of the most important federal reports that highlights the utilization of IT in the
federal government. She claims the NPR as well as the “reinventing government
movement” concentrated on developing initiatives that enhance e-commerce in the
government by implementing strategies of a virtual state. Tat-Kei Ho (2002) states that,
“the National Performance Review report suggests that e-government will allow citizens
broader and more timely access to information and services through efficient, customerresponsive processes- thereby creating a fundamental revision in the relationship between
federal government and everyone served by it” (p. 436).
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Table 3: Federal Information and Information Technology Policy
























The Administrative Procedures Act of 1946 (APA): Required agencies responsible for proposing new
rules and regulations to publish them in the Federal Register, which developed an electronic version in
1993. More significantly, the APA required hearings and public participation in regulatory rule making.
In the late 1990s, the APA became the legal basis for electronic public participating in e-rulemaking.
The Federal Records Act of 1950 (FRA): The Federal Records Act of 1950 mandated agencies to
preserve “adequate and proper documentation of the organization, functions, policies, decisions,
procedures, and essential transactions of the agency.” The FRA became the legal basis for the mandate
that federal agencies make information available online.
The Freedom of Information Act of 1966 (FOIA): The act established the right of public access to
government information. Agencies were required to make information available automatically at their
own initiative or in response to individual requests.
The Technology Assessment Act of 1972: The act created the Office of Technology Assessment
(OTA), which later disbanded as other IT agencies superseded. The OTA, along with Congressional
Research Service and the Congressional Budget Office became major users of FOIA to access executive
agency data.
The Federal Advisory Committee Act of 1972 (FACA): The act was an elaboration of the 1966 FOIA
legislation. It required timely notice in the Federal Register of advisory committee meetings. FACA also
required agencies to allow interested parties to appear or file written statements and mandated that
advisory committees keep detailed minutes.
Privacy Act of 1974: This act regulated the collection, maintenance, use, and dissemination of federal
information in order to protect the privacy of any individuals identified there within. Any disclosure of
private information required prior written consent form the individual. The act was amended by the
Computer Matching and Privacy Protection Act of 1988 to extend the protections of the act to most
computer matching of individual records across agencies.
The Government in the Sunshine Act of 1976: This was another elaboration of the 1966 FOIA. It
established the principle that the public is entitled to the fullest practicable information regarding the
decision-making process of federal agencies.
The Paperwork Reduction Act of 1980 (PRA): The PRA mandated an information resource
management approach to federal data. This important piece of legislation was the culmination of a
decade of information policy discussion and debate and represented the first truly unified policy
framework for IRM at the federal level.
Computer Fraud and Abuse Act of 1986: This act imposed fines and imprisonment on these found
guilty of such computer crimes as unauthorized computer access and fraud. The 1996 amendment
extended the legislation to cover all computers involved in interstate commerce and communication.
Information and Technology Act of 1992- To expand Federal efforts to develop technologies for
applications of high-performance computing and high-speed networking, to provide for a coordinated
Federal program to accelerate development and deployment of an advanced information infrastructure,
and for other purposes.
Clinger-Cohen Act of 1996: Also known as the Information Technology Management Reform Act of
1996, this act was an amendment to the Paperwork Reduction Act of 1980. It established a chief
information office within each federal agency. The act also mandated top management involvement in IT
strategic planning, encouraged the evaluation and adoption of private-and public-sector best management
practices, required qualitative and quantitative information to be used in IT investment and decision
making, and streamlined the IT acquisition process.
Electronic Government Act of 2002: This act promoted e-government for federal agencies. It
established an Office of Electronic Government within the Office of Management and Budget to oversee
to the setting of cross-agency standards and to make sure the new e-government initiatives adhered to the
standards. The act also formalized prior OMB directives that required regulatory agencies to publish
proposed rules on the Internet and to accept electronic public comments.
Homeland Security Act of 2003: The act was created in the aftermath of September 11, 2001; this legislation
established a chief information officer for the new Department of Homeland Security, responsible for the
largest consolidation of federal databases in the history.
Information Systems Council of 2004: Created under the Office of Management and Budget, this body
coordinates the sharing of terrorist information between agencies. The council was created in part in accord
with the recommendations of the 9/11 commission. Representatives from 10 federal agencies presented a plan
in December 2004 detailing what information system should be deployed.
Source: Garson, D. (2006). Public Information Technology: Policy and Management Issues. Hershey, PA: Idea
Group Publishing. (p. 33-35, 55-57)
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Conclusion
In summary, this chapter presented a review of the literature regarding IT in
public administration. Theories of IT and social change as well as organizational change
have evolved over the past 50 years. Three theoretical models that emerge from the
literature guide this dissertation. Drawing on sociotechnical theory, reinforcement theory,
and technological determinism, the researcher seeks to examine why transportation
officials utilize of IT in transportation policy.
As the New Public Management evolved and, in particular, manifested to the
National Performance Review (NPR) (Riccucci, 2002), IT began to be an integral tool to
accomplish the objectives of the new philosophy. According to Tat-Kei Ho (2002),
“technology certainly played an important role fostering change” (p. 435).
In the era of MIS as IT, public administration scholars indicate that the relation of
IT in the public sector is comparatively different from private sector. The environment is
a major variable that differentiates the two sectors. For example, the public sector
contends with political objectives, whereas, the private sector focuses on profit
objectives. The public sector vies with public scrutiny, whereas, the private sector
competes with external organizations.
However, as the bureaucracy progressed into IRM era, bureaucrats changed
philosophies concerning the utilization of IT and concentrated more on a comprehensive
approach of utilizing IT. As IT systems developed, managers adjusted structures,
processes, and personnel, which paralleled the philosophies of NPM.
As the information age emerged, IT progressed to a highly mature stage. The
ability to access information from desktops and workstations heightened management’s
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focus toward IT and extended the decentralization emphasis in government. By utilizing
strategic management techniques, managers, both public and private, included IT in the
planning, processing, implementing, and evaluating stages of the organization. As IT
continues to emerge as a function of an organization, scholars and practitioners continue
to strive to understand how to implement and control IT as well as understand IT’s
impact on the implementation of policy.
Holden (2003) asks, “Is public administration ready for the information age?” (p.
69). She claims that the role of IT is already apparent in organizations. In the past,
business and information sciences have led the scholarship of IT. However, public
administration is beginning to recognize the importance of IT, practically and
theoretically. she submits,
The depth and rigor of public administration research in budgeting,
personnel, and organization theory compared to IT management points to
a need to reexamine the core management competencies for public
administration. The management of IT should be viewed as a competency
as important as the management of human and financial resources within
public administration. (p. 70)
Holden laments that public administration scholars are not advancing the field of IT in
public administration as rapidly as IT is emerging in public organizations.
The dissertation contributes to advancing the field by exploring the relationship
between the policy implementation process and the utilization of IT. By comparing a
control EIA with a test EIA that utilized REMI, the researcher examines how IT alters the
EIA. In addition, by conducting interviews with key personnel, the researcher explored
why MDOT utilizes REMI in the EIA.
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CHAPTER IV
RESEARCH DESIGN AND METHODOLOGY

As the New Public Management (NPM) emerged in the 1980s and 1990s,
scholars and bureaucrats touted the benefits of “reinventing” government processes
(Osburne and Gaebler, 1992; Haque, 2007). With an emphasis on and an aspiration to
improve government performance, the National Performance Review (NPR), which was
a manifestations of NPM (Riccucci, 2001), recommended more agencies utilize IT to
reduce waste and spending within government (Gore, 1993).
Recently, transportation legislation and subsequent reauthorizations have shifted
transportation policy from the Interstate era to a period of supporting “economic growth,
meeting the competitive demands of the international marketplace, contributing to our
national security, and improving the quality of life for all Americans” (Weingroff,2001,
p. 8). With the NPM movement and the shift in transportation policy, FHWA and SDOTs
are searching for innovative methods to streamline and implement the NEPA process.
Although the policy implementation literature does not reveal a systematic framework for
implementing policy, deLeon (2002) suggests scholars should investigate the
implementation process to provide a better understanding of the elements that affect the
policy implementation process. Therefore, this dissertation explores how REMI alters the
EIA, which is a component of the NEPA process. In addition, the researcher explores
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why transportation officials utilize the REMI software. With the emergence of the NPM
movement, which highlights the utilization of IT, the researcher draws on Reinforcement
theory, Sociotechnical theory, and Technological Determinism, which are IT models, to
develop an understanding of the utilization of REMI at MDOT. y. Using a case study
approach, the researcher compares a control EIA with a test EIA. In the quasiexperimental design, the control EIA did not utilize REMI, but the test EIA did.

Case Study Research Model
Burg (2004) suggests that “case study methods involve systematically gathering
enough information about a particular person, social setting, event or group to permit the
researcher to effectively understand how the subject operates or functions” (p. 251). He,
further, emphasizes that case studies are a methodological approach that integrate
multiple “data-gathering measures”. Yin (1984) includes life histories, documents, oral
histories, in-depth interviews, and participant observation as tools of measurement within
a case study. Burg (2004) suggests that the case study approach enables the researcher to
view a phenomenon from an holistic perspective, which enables investigators to
“…capture various nuances, patterns, and more latent elements that other research
approaches might overlook” (p. 252).
Burg (2004) forcefully argues that case studies are an appropriate data gathering
approach. He indicates that fields of medicine, psychology, business, law as well as
social science disciplines such as education have a long history of utilizing case studies
for inquiry. In the field of public administration, Graham Allison and Philip Zelikow
(1998) used the case study approach to explain the Cuban Missile Crisis. In addition,
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Steven Koven (1999) presented a case study to explain budgeting behavior in various
regions within the United States. More recently in 2007, Kettl (2007) investigated the
Department of Homeland Security through a case study approach. The approach enabled
Kettl to explore the gaps in the bureaucracy as well as how the bureaucracy fits in the
American political system.
In addition, by utilizing the quasi-experimental design, the “pre-post” nature of
the case study provides evidence that highlights the implementation of a treatment, which
in this case is the utilization of REMI in an EIA. According to Jensen and Rodgers (2001)
this research design assesses a program before the implementation of policy and provides
a follow-up evaluation after implementation (p. 238). Moreover, this design is
appropriate for public administration research “…because of aggregate unit of analysis,
such as the organization, institution, government unit, policy, program, or process” (p.
244).
Yin (1984) suggests five skills that researchers must possess to undertake case
studies. He indicates:
The first is an inquiring mind and the willingness to ask questions before,
during, and after data are collected, as well as to constantly challenge
oneself about why something appears to have happened or be happening.
The second is the ability of the investigator to listen, to include
observation and sensing in general, and to assimilate large amounts of new
information without bias. Third is adaptability and flexibility to handle
unanticipated events and to change data-collection strategies if they do not
seem to be functioning effectively and to use alternative sources of data
that may be more fruitful. Fourth is a thorough understanding of the issues
being studied in order not merely to record data but to be able to
determine, for example if different sources of data are adequate or if
additional sources are required. The fifth quality is unbiased interpretation
of the data. …a good test for bias is the degree to which the researcher is
open to contradictory findings. (p. 253)
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Case studies should integrate a research strategy that triangulates data to support
an event or phenomenon, which can be achieved by utilizing multiple sources of data.
Fielding and Fielding (1986) indicate that data triangulation is not simply a combination
of various data collecting techniques, but an effort to interrelate data to offset any threats
“…to validity identified in each” (p. 5). Denzin (1978) further indicates that there are
multiple methods of triangulation. He indicates (as cited in Burg, 2004)
Data triangulation has three subtypes: (a) time, (b) space, and (c) person.
Person analysis, in turn, has three levels: (a) aggregate, (b) interactive, and
(c) collectivity. Investigator triangulation consists of using multiple rather
than single observers of the same object. Theory triangulation consists of
using multiple rather than simple perspectives in relation to the same set of
objects. Methodological triangulation can entail within-method
triangulation and between-method triangulation. (p. 5-6)
Scholars (Yin, 1984; Burg, 2004) indicate multiple sources of data provide evidence in a
case study. For instance, Burg suggests that interview data and personal documents can
be significant for supporting a phenomenon. Yin broadens the methodology techniques to
include documents, archival records, interviews, direct observations, participant
observations and physical artifacts. Documents can include diaries, journals, letters,
memoranda, or newspaper articles, essentially, any text that is pertinent to the
examination. These documents can support or refute the facts provided by other sources.
Interviewing can be a purposeful conversation that provides insight from multiple actors.
Interviewing can provide a researcher rich information, compared to documents. As a
conversation unfolds, the researcher can ask for clarification or probe further into the
subject matter. Archival records can include official records or written histories that are
systematically recorded. These data can provide researchers with unobtrusive approaches
for gathering and verifying evidence. Direct observation is an approach that enables
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researchers to sit passively and record interactions and behaviors. The reliability of these
techniques is improved when multiple investigators catalog the observation. Emerson,
Fretz, and Shaw (1995) suggest that the immersion of a researcher enables him or her to
participate “…in the daily routines of the setting, develop on going relations with people
in it, and observe all the while what is going on” (p. 1). Finally, physical artifacts are
important in case study analysis. Yin (1984) indicates that this data can include, “a
technological device, a tool or instrument, a work of art, or some other physical
evidence” (p. 88).

I-269 Case Study Justification
A segment of I-269 from I-55 near Hernando, MS, to US 51 385 near Millington,
TN, provides a model testbed to administer this study (See figure 2). Studying Section of
Independent Utility (SIU) # 99 of I-69, which is a nationally and internationally
significant corridor, enables the researcher to investigate effects of the utilization of IT in
the policy implementation process. I-69 is part of High Priority Corridor 18, which is a
component of the NAFTA Superhighway project that extends from Texas to Michigan. In
2006, transportation officials completed EIS for I-69 SIU #9, which provides a control
EIA for investigation. After analyzing the control EIA and developing an EIA
framework, the researcher compares it to a test EIA. Once these analyses are compared,
the researcher will determine how REMI alters the EIA.

9

Also known as the I-269 Corridor.
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Furthermore, the development of I-269 corridor encompasses urban and rural
settings, and the corridor crosses state boundaries, which provides a comprehensive scope
for studying an EIA.

Figure 2: General Base Map
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Data Sources
The researcher collected data from interviews, documents, and physical artifacts.

Interviews
Face to face and telephone interviews were conducted. Appendix B illustrates the
consent information that was provided to all interview participants. The interview
sample consisted of 21 individuals whom were executives or staffers from the Federal
Highway Administration (FHWA), Mississippi Department of Transportation (MDOT),
Regional Economic Modeling, INC., (REMI), economic consulting firm, or local
governmental officials, which were located in the study area. In addition, the researcher
interviewed employees from the Memphis Metropolitan Planning Organization (MPO).
Table 4 lists the organization and the title of the interviewees. A purposive sample was
used to collect the data. O’Sullivan (2003) indicates that this “sample is selected on the
basis of known characteristics that seem to represent the population” (p.147). The
characteristics important for the sample in this dissertation is that the interviewees had
some knowledge with or an association with the I-269 EIA. With permission, these
interviews were recorded either by a digital recorder or by a video recorder. The
researcher transcribed the data into a Microsoft Word document. The researcher utilized
a semistandardized interview protocol to conduct the interviews. See Appendix C for the
interview protocol that was utilized in the research.
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Planning Administrator
Transportation Planner
Planning Engineer II
Environmental
Division Engineer
Environmental
Engineer II

MDOT

Table 4: List of Interviewees








MPO
Administrator
MPO Senior
Planner
MPO
Associate
Planner
MPO
Principal
Planner

MPO





Community Planner
Team Lead
Policy/Program
Development Director
Asset Management
Specialist/Highway
Engineer

FWHA


Economic
Analyst

Consulting Firm








Senior
Economist
Assistant
Economist
Software
Support Tech
Lead
Economist

REMI









DeSoto County
Planning
Director
DeSoto County
Planning
Analyst
Marshall
County
Planning
Director
Marshall
County
Planning
Analyst

Local Government
Personnel

Document Analysis
The researcher analyzed documents collected by the Mississippi State Research
team. These documents include planning reports, the I-269 EIS, state and local
comprehensive plans, the Mississippi and Tennessee long-range transportation plan,
supportive documents from MDOT, FHWA, and the Memphis Metropolitan Planning
Organization’s planning documents.

Physical Artifact
In addition to interviews and document analysis, the researcher analyzed a
physical artifact. In the test EIA, the Mississippi State University research team utilized
the REMI software as an intervention. By utilizing REMI, which is software that is
licensed to MDOT, the team is able to conduct an EIA and replicate the analysis
associated with the I-269 corridor.
REMI is a computing model that captures industrial structures in a particular
region. REMI is a forecasting and policy analysis tool and employs Input-Output models,
econometric models, and computable general equilibrium models (REMI. Inc., 2009).
Within REMI, there is a TransSight modeling component and PolicyInsight modeling
component. Transight is a modeling tool that evaluates the economic impact of
transportation network changes. TranSight links transportation changes to PolicyInsight’s
economic and demographic forecasting system, which provides analysts with simulation
outputs. See Appendix A for technical information regarding the REMI model.
The REMI Corporation was founded in 1980. The founder, Dr. George Treyz,
worked with emerging scholars in the field of econometric modeling. Between 1985 and
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1993, the organization was involved in significant economic modeling projects that
developed comprehensive regional models. This research was published in the American
Economic Review, the Review of Economics and Statistics, and the Journal of Regional
Science. After studying with Nobel Prize-winner, Laurence Klein, Princeton University,
and the University of Pennsylvania, Dr. Treyz, developed the first multi-regional
economic model.
According to REMI,
The REMI model is a dynamic forecasting and policy analysis tool that
can be variously referred to as an econometric model, an input-output
model, or even a computable general equilibrium model. In fact, REMI
integrates several modeling approaches, incorporating the strengths of
each methodology while overcoming its limitations. The result is a
comprehensive model that answers “what if…?” questions about your
economy. REMI models contain detailed industries. At its core, the REMI
model incorporates the complete inter-industry relationships found in
input-output models. REMI models are dynamic; they demonstrate
economic changes over time, allowing firms and individuals to change
their behavior in response to changing economic conditions. These
responses are based in part on general equilibrium economic theory.
REMI models are sometimes referred to as “econometric models,” due to
the underlying equations and response estimations using advanced
statistical techniques. (REMI. Inc., 2009).
In sum, Table 5 highlights the data that were collected in this research. The table
indicates the strengths and weaknesses of each data source.
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Table 5: Data Collection Plan
Source of Evidence
Documentation

Strengths

Helps augment evidence
from other sources

Helps corroborate
information from other
sources

Inferences can be made
from documents

Weaknesses
Case Study Use

Retrievability can be

I-269 EIS, specifically
problematic
the Economic
Development

Selectivity biased if
Document (Technical
collection is incomplete
Appendix III)

Reporting bias of author

TN Long-Range

Access problems
Transportation Plan

MS Long-Range
Transportation Plan

Desoto County
Comprehensive Plan

Shelby County Growth
Plan

Marshall County
General Plan of
Development

Tate County
Comprehensive Land
Use Plan

Fayette County
Comprehensive Plan

Tipton County
Comprehensive Plan

Interviews








Obtains relevant
information
Explores general
opinions

Time consuming

Reponses can be filtered 





Physical Artifacts




Insightful into cultural 
features

Insightful into technical
operations

Selectivity
Availability



FHWA Officials
MDOT Officials
REMI Staffers
Local Government
Officials
MPO Employees
Consulting Firm
Regional Economic
Modeling, Inc. (REMI)
Software

The table was adapted from Yin, (1984) and Stich, (2006).

The Research Questions


What is the relationship between the policy implementation process and the
utilization of information technology?
o How does the utilization of REMI alter the policy implementation
process?
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With the advent of IT and the political support illustrated by the NPR to initiate a
technological revolution throughout government as well as an overarching NPM
philosophy, which theoretical IT model best explains the utilization of REMI in
an EIA?

Methodology
To answer the research questions, the dissertation consists of a six step
methodological approach. Table 6 illustrates the conceptual structure of the approach.
The Table highlights objectives in step the research design as well as the methodological
approach and data sources utilized. Step 1-5 enabled the researcher to answer the first
research question, while in Step 6, the author engaged in efforts to answer the second
research question. By triangulating multiple sources of documents, interviews, and
literature as well as a physical artifact, the researcher attempts of ensure dependability
and trustworthiness in the design.
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Table 6: Conceptual Framework of Research Design
Objective

Methodology

Data Sources

Utilize interviews, and 
document analysis to 
develop a narrative of
the baseline process
framework for
comparison.

Interviews
Document
Analysis

Utilize interviews, and 
document analysis to 
determine the best
practices and
procedures utilized by
transportation officials
to conduct an EIA
utilizing REMI.
Step 3: Conduct Employ best practices 
test EIA utilizing discovered in step 2. 
REMI


Interviews
Document
Analysis

Step 4: Compare Create and compare a 
the two processes 2x2 matrix that

identifies elements of
commonalities and
disparities

Direct Interpretation By comparing the
EIA Process
two processes, the
EIA Outcomes
researcher can
isolate the affects of
REMI.

Step 1: Analyze
Control EIA

Step 2: Analyze
previous EIA
processes that
utilized REMI

Step 5: Determine Identify disparities
if the utilization of between the two
REMI alters the processes.
EIA.

Step 6: Determine
which IT model
best explains the
utilization of
REMI.




Analysis







Interviews

Document
Analysis

Physical Artifact


2x2 Matrix
Case Study
Findings

Compare Theoretical Interviews
Frameworks

Reinforcement

Sociotechnical

Technological
Determinism

Dependability

Holistic

Analysis
Note Patterns
and Themes
Selective
Coding

Multiple
Sources of
Data

Holistic

Analysis
Note Patterns
and Themes
Selective
Coding

Multiple
Sources of
Data

Holistic

Analysis
Note Patterns
and Themes
Selective
Coding

Multiple
Sources of
Data

Direct Interpretation Multiple step of
transparency

Direct Interpretation Garson, 2006
Fountain, 2004
Winner, 1977
Kraemer and King,
1986
Cummins, 1977
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Research Question
Addressed

What is the
relationship
between the
policy
implementation
process and the
utilization of
information
technology?

Does the
utilization of
information
technology alter
the EIA?
If so, how does
the utilization of
REMI alter the
EIA?
Which theoretical
framework best
explains the
utilization of IT in
transportation
policy?

The first step was to analyze the control economic impact analysis (EIA) process.
The researcher collected data from documents and conducted interviews to establish a
narrative for control EIA. Although, since the conclusion of the control EIA, the
consulting firm that conducted the analysis disbanded, the researcher was able to
interview an economist who worked with the consulting firm to help determine the
methodologies employed in the control EIA. In addition, the transportation officials were
interviewed establish a narrative of the control EIA. Moreover, the researcher
interviewed personnel from the MPO and the local governments do determine the
involvement of other governments in the control EIA process. The researcher analyzed
the EIS, interview data, and supplemental documentation to develop a description of the
control EIA. By utilizing an EIA Framework that was adapted from the literature and is
described below, the researcher developed a list of “process codes” as guidance during
the analysis.
In step two, the researcher analyzed previous EIA processes10 that utilized REMI.
The intent of the effort was to establish “best practices” for conducting the test EIA.
Although MDOT had access to REMI, the agency did not utilize it in the control EIA.
Therefore, the researcher interviewed MDOT employees, REMI Staffers, and FHWA
personnel and analyzed documents to determine the appropriate inputs and procedures to
utilize when employing REMI in step three.
In step three, once the researcher determined the “best practices” and procedures
in step two, the researcher collected the appropriate input data, which were identified in

10

Although MDOT did not utilized REMI in the control EIA process for the I-269 corridor, the agency has
utilized the software in previous EIAs. Therefore, the researcher investigates the administration of the
previous EIAs to determine what best practices were used and what input variables were used.
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step 2. Subsequently, the researcher requested travel demand data from MDOT planners
and collected corridor cost estimations from the appropriate documentation. Then, the
researcher conducted the test EIA utilizing REMI.
In step four, the researcher compared the control EIA with the test EIA. In a 2x2
matrix, the researcher juxtaposed each step in the EIAs to determine the commonalities
and disparities between the two EIAs.
In step five, after identifying the commonalities and disparities, the researcher
determined, through direct interpretation and observation how the utilization of REMI
alters the test EIA from the control EIA.
In step six, the researcher determined which IT model best explains the utilization
of REMI. In this step, the researcher interviewed MDOT personnel to trace the inception
and historical operation of REMI at MDOT. Once this data were collected, the researcher
analyzed the data to determine which IT model that best explains the utilization of REMI.
The researcher analyzed the documents and interview transcripts using a holistic
analysis technique, which examines “…the entire case and presents descriptions, themes,
and interpretations or assertions related to the whole case” (Creswell, 2007). Selective
coding methods were utilized to analyze the data in each step. Selective coding enables
the researcher to link categories of data that build narratives.

The EIA Framework
As this research unfolded, the researcher sought a standardized framework to
compare the two EIAs. However, this objective of identifying a standardized framework
was fruitless. According to one economic consultant, “the approach to conducting an EIA
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is like nailing Jell-O to the wall. In other words, it is difficult”. He claimed that any “assclown” might tell you there is a standard methodology, but conducting an EIA is as much
art as science. Glen Weisbrod (1997) suggests, “There is no ‘recipe’ for assessing the
economic impacts of transportation projects’ (p. 4). Therefore, the researcher constructed
an EIA framework11 to compare the two EIAs. The framework consists of six steps,
which are described below.
1. Scoping: This step of the EIA classifies the nature and purpose of the
transportation project as well as the spatial characteristics and potential impacts
associated with the study area. This step identifies the mode of transportation
affected and the scale of the project as well as the geographical area that should
be affected by the construction of the project.
2. Literature Review: This step of the EIA highlights relevant transportation
literature regarding the economic impact of constructing a transportation project.
The literature review presents ideas and identifies the relationship between a
project’s effects on the national, state, and local economy as well as
transportation network efficiencies.
3. Approach and Methodology: This step of the EIA identifies the approach and
method(s) utilized by economic analysts. This information includes the
methodological techniques used, data collected, and any analysis tools
(transportation models, economic model, or direct measurement techniques) used
to assess the study area.

11

This framework was adapted from Weisbrod and Weisbrod (1997).
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4. Analysis of Growth Influences: In this step, analysts examine the study area and
the important economic impact measures. This information may include
retrospective data and value added projections. For example, historical
demographic and employment trends as well as future projections may be
highlighted in the step. In addition, in the step, analysts may investigate industry
growth in the study area.
5. Case Studies Analysis: In this step, an assessment of an existing transportation
facility is investigated to determine specific growth patterns and trends. Then,
these data can be extrapolated to the current EIA process.
6. Base Case Scenario vs. Alternative Case Scenario: This step in the EIA identifies
a base case scenario and an alternative case scenario for comparison. This is a
comparison of future conditions that include the addition of new transportation
facilities and services, relative to a base case situation that represents that same
future period with existing transportation facilities being maintained. In addition,
analysts should identify and present the estimated effects associated with the
comparison.
This six-step EIA framework was utilized to the compare the control EIA with the test
EIA, and by utilizing this systematic framework, the researcher was able to isolate
changes in the test EIA caused by the utilization of REMI and answer the first research
question.
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Theoretical Expectations
To answer the second research question, the researcher established particular
expectations. In other words, for each IT theory, the researcher developed expectations
that should be observable if the IT theory described the utilization of REMI. The
expectations are listed below for each IT theory.
1. Technological Determinism
a. The researcher expects that if this IT theory describes the utilization of
REMI, then structural changes and technological inertia would be
observable themes in the data. For instance, if this theory holds, MDOT
will shift from utilizing consultants for conducting EIA to doing in-house
EIA with internal personnel. These personnel would begin implementing
other technologies that are compatible with REMI throughout the
organization. In addition, it is expected that if this IT theory holds, REMI
will be the only economic modeling software available to MDOT.
2. Sociotechnical Theory
a. The researcher expects that if this IT theory describes the utilization of
REMI, then the IT designer would have a footprint in the agency and a
deep concern for the relationship between the IT user and the technology.
For instance, if this theory holds, the REMI Corporation would have
significant influence in the MDOT and a consistent iterative
communication process should be observed.
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3. Reinforcement Theory
a. The researcher expects that if this IT theory describes the utilization of
REMI, then the implementation of the IT application would reflect current
implementation process and support decision makers’ agenda. For
instance, if this theory holds, a top-down implementation approach would
be utilized to employ the utilization of REMI and the modeling outcomes
will support MDOT’s agenda.

Data Analysis and Representation
Creswell (2007) suggests that qualitative research is a methodological approach to
inquiry that is arduous and time consuming. The sheer volume of data can be a daunting
task to any researcher. However, he submits that, “qualitative research consists of
preparing and organizing the data (i.e., text data as in transcripts, or image data as in
photographs) for analysis, then reducing the data into themes through a process of coding
and condensing the codes, and finally representing the data in figures, tables or a
discussion (p. 148).
Creswell (2007) indicates that data collection, data analysis, and report writing are
not separate steps in the research process. However, the steps are “interrelated” and can
occur concurrently within the research process. This researcher utilized Creswell’s Data
Analysis Spiral Model as a guide to analyze the data. The model suggests that, first, data
are collected, which can be text or images. Once a database is developed, the researcher
will enter the data management stage of analysis. The stage involves the researcher
organizing files and converting text into units of data. The third stage includes reading
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and memoing the data. This effort involved the researcher reflecting on the data, writing
notes, and asking specific questions regarding the data. The fourth stage includes the
process of describing, classifying, and interpreting the data. During this stage, the
researcher begins to narrow the data. Finally, the researcher is responsible for providing
representation. By representing and visualizing the phenomenon, the researcher can
provide narratives, tables, or figures to communicate the research findings. This process
enables the researcher to provide visual images and suggest hypotheses and propositions
regarding theory. Creswell suggests that, “in grounded theory, for example, investigators
advance propositions that interrelate the causes of a phenomenon with its context and
strategies” (p. 154).
Regarding representation, Creswell (2007) submits that a researcher must describe
in detail the case and its situation. Furthermore, Creswell indicates three forms of data
analysis and interpretation in a case study. He postulates,
In direct interpretation…the case study researcher looks at a single
instance and draws meaning from it without looking for multiple
instances. It is a process of pulling the data apart and putting them back
together in more meaningful ways. Also, the researcher establishes
patterns and looks for a correspondence between two or more
categories… Finally, the researcher develops naturalistic generalizations
from analyzing the data, generalizations that people can learn from the
case either for themselves or to apply to a population of cases. (p. 163)
For this dissertation, the researcher was concerned with analyzing data to
highlight administration of the control EIA and the test EIA. By utilizing the EIA
Framework, the “process codes” were already established. Therefore, for the control EIA,
once the data was organized and converting in to text, the researcher read the data to get a
general sense of the information. Then, the research sought “chunks” of data that would
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help assemble a narrative for each step in the EIA Framework. For instance, in the
control EIA, the first step describes the scoping process. When analyzing the data, the
researcher found descriptive words and phrases highlighting the importance of
determining the scale of the analysis and determining what will be investigating in the
EIA efforts. When these descriptive words and phrases were identified, the researcher
memoed the word “scope” in the margin, which provided a system that developed data
associated with the steps in the EIA Framework. For example, one interviewee stated
that, “when first engaging in an economic analysis project, we usually look at the span of
the area and the potential impacts that we expect.” In addition, in the EIS, the document
states “direct impacts are important”. By identifying common language in the data, the
researcher was able to link the chunks of information to the “process codes”, which are
identified in the EIA Framework. Once this data was coded, the researcher was able to
categorize the information and develop a narrative. The process was repeated for each
step in the control EIA and test EIA.
The data analysis process that was utilized to answer the second question in the
dissertation altered slightly. Instead of using the codes highlighted in the EIA
Framework, the researcher used thematic codes that derived from the IT literature as they
related to each IT theory. For example, Reinforcement theory highlights that IT will
reinforce current processes and support decision-makers. Therefore, the researcher
developed particular expectations for each theory. For instance, if reinforcement theory is
the best theory that describes the utilization of REMI, the researcher expected that a topdown management approach would be observed in the data. While analyzing the
interviews for step 6, the researcher sought descriptive words and phrases that linked to
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the particular expectations. Once the descriptive words and phrases were identified,
researcher memoed the appropriate code in the margin. Table 7 illustrates examples of
the procedure.
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Table 7: Data Analysis Procedure
Data Sources

Data

Code

Example 1: Developing the scoping narrative for the control EIA
EIS
the purpose of SIU # 9 [I-269] is
Scoping
also to improve congestion due to
local traffic growth and regional
travel demands by providing a
high speed access controlled
facility that is responsive to
traffic usage and enhances access
between communities and routes
within the I-69 corridors
Interview Data
secondary and indirect impacts
Scoping
are important
Appendix Documents
deals only with selected direct
Scoping
economic impacts occurring
within a defined corridor
approximately two miles wide
that corresponds to the planned
alignment of the
alternative[section] being
evaluated
Example 2: Developing the theoretical narrative that supports Reinforcement Theory
Interview Data
For many, many years, economic Top-down Approach
development and growth
potential was deliberately,
intentional, and adamantly
omitted for any type of
transportation feasibility study.
Interview Data
The first time the planning
Top-down Approach
division actually did looked at the
economic development potential
was during the I-69 NEPA
process that was aligned in the
Delta
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Table 7 (continued)
Interview Data

Due to 3 contention alternatives,
people were at a loggerhead and
needed additional information.
Therefore, the chief engineer
called me to his office. He had
been talking to the two
commissioners about their
viewpoints on the 3 alternatives.
He told me what it has come
down to is we just cannot get the
solution. He asked, is it possible
to do a study to look at the
potential of economic impacts
along the 3 corridors and use that
a part of the decision process? I
advise them that I/we could not
do it in-house. We do not have
the tools.

Top-Down Approach/ Support
Decision Makers’ Agenda

Interview Data

Because of that study, I put
together a package, which the
commissioners approved, for
MDOT to buy REMI.
I became the in-house economic
specialist on smaller projects, but
due to a specific clause the REMI
contract, MDOT is able to
provide secondary licenses to
other entities, which allows
consultants to work on larger
economic impact analysis
projects.
Currently, we don’t talk to any
REMI consultants. We have been
to a few trainings, but we hardly
ever have any communication
with the corporation.
There were several tools
considered, implan and others
economic models, the REMI
group seemed to get it better than
the others. REMI is well known,
and has a good reputation in the
community, and REMI developed
a Module specifically directed
towards transportation

Top-Down Approach

Interview Data

Interview Data

Interview Data
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Structural Changes

Communication Process

Technological Inertia

Limitations
A limitation of this research is the ability to capture the entire environmental
review process, which includes a myriad of studies. In other words, hydrological and
wetland studies must be conducted to complete in an environmental review process, but
this research does not concentrate on the entire environmental review process. Although
this dissertation seeks to understand the utilization of IT in an EIA, which is a component
of an NEPA process, the scope of this dissertation does not include all elements of the
environmental review process. The intent of this dissertation is to examine the EIA.
Finally, the single case study design can be highlighted as a limitation. The
findings of this research are specific to only the process being investigated. Therefore,
external validity or transferability may be a concern of the research. However, Yin (1984)
indicates that a single-case study design can develop grounded theory and provide a
depth of understanding that benefits the scientific community and can be generalizable to
the theory in which explains the phenomenon.
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CHAPTER V
CONTROL I-269 ECONOMIC IMPACT ANALYSIS

This chapter describes the control EIA that was conducted by the commissioned
investigators.12 This chapter provides a background of the I-269 corridor, and the
transportation facility’s purpose and objectives. In addition, the chapter presents a
descriptive analysis of the control EIA and outcomes.

I-269 Purpose and Objectives
I-69 is a national highway project that supports the global economy by connecting
Canada and Mexico. The highway includes eight states from the Gulf of Mexico and
Texas’s Golden Triangle, through the Mississippi Delta, the Midwest, to the industrial
north and finally to Canada. The states included in the entire project are Arkansas,
Indiana, Kentucky, Louisiana, Michigan, Mississippi, Tennessee, and Texas. Appendix C
illustrates a map of the proposed I-69 highway. Congress in the ISTEA planned this
highway, which connects major cites and increases economic development across the
nation. After the enactment of the North American Free Trade Agreement of 1992
(NAFTA), the trade community projected a significant increase in trade flow from
12

For point of clarification, the researcher uses the word “investigators” to identify the actors whom
conducted the control EIA process. These investigators were contracted by the SDOT. Notably, the
researcher had no influence in the control EIA process.
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Mexico to the U.S. as well as from Canada to the U.S. With these projections, the
Transportation Equity Act for the 21st Century (TEA 21), which was signed into law June
9, 1998, officially authorized and prioritized I-69 as a national highway project.
According to FHWA, the overall defined purpose of I-69 is:
To improve international and interstate trade in accordance with national
and state goals; to facilitate economic development in accordance with
state, regional and local policies and plans, and; to improve surface
transportation consistent with national, state, regional and local needs with
the Congressional designation of the corridor (USDOT, 2006, p. 3).
The objectives of I-69 are:









To improve international and interstate movement of freight and people by
ensuring a safe transportation system that is accessible, integrated, and
efficient while offering flexibility of transportation choices in midAmerica.
To enhance regional and local transportation systems by providing
transportation capacity to meet current and future needs.
To facilitate economic development and enhance growth opportunities
domestically and internationally through efficient and flexible
transportation with particular emphasis being given to the economic
growth in the Lower Mississippi Delta Region.
To facilitate connections to intermodal facilities and major ports along the
corridor.
To facilitate the safe and efficient movement of persons and goods by
fostering a reduction in incident risk.
To upgrade existing facilities to be utilized as I-69 with the Corridor to
design standards suitable for an interstate highway and commensurate
with the project demand (USDOT, 2006, p. 4).

The 1600-mile national highway project was divided into 32 Sections of Independent
Utility (SIU’s). Appendix D illustrates each SIU, and Appendix E illustrates SIU #9,
which is the study area for this dissertation. Each SIU is subject to the design and
evaluation by the specific state’s Department of Transportation (SDOT). According to a
FHWA Memorandum dated November 3, 1993, the SIUs are divided based on
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establishing logical termini and advancing the FHWA National Environmental Policy Act
(NEPA) decision making process. The specific SIUs were separated for SDOTs to have
the opportunity to concentrate on state and local needs as well as identify scheduling
deadlines and funding constraints.
Because I-269 is a segment of I-69, the development and implementation of the I269 project assists in addressing a national initiative and addressing a regional initiative.
From a national perspective, the corridor is a response to a significant increase in demand
for the movement of both finished goods and raw materials within global economy. with
the evolving international trade opportunities, making a connection from Canada to
Mexico is “vital” to the United States economy.
The I-69 highway has been supported by Congressional mandates since 1991 and
emerged during the height of the NPM movement. During the initial proposal, the
highway project was a high priority corridor that was included in the 1991 Intermodal
Surface Transportation Efficiency Act (ISTEA) legislation. At that time, the corridor ran
from Indianapolis, Indiana, to Memphis, Tennessee. However, under Congressional
amendments, in 1993, the corridor was extended from Memphis to Houston, TX. Later,
in 1995, the National Highway System Designation Act of 1995 extended the high
priority corridor to the Lower Rio Grande Valley, which is located in south Texas.
Finally, in 1998, the TEA 21 legislation officially selected the corridor as Interstate 69.
From a regional perspective, according to the data, after identifying traffic and
growth patterns in the Memphis and north MS region, state transportation officials
recommended a gross improvement to the regional traffic system would be necessary to
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accommodate projected trade and local traffic flow. Therefore, a Systems Approach was
adopted to design and improve the I-269 corridor.
After evaluating traffic patterns and growth patterns in the surrounding area,
MDOT suggested a that neither a single route through Memphis, nor a single route
bypassing Memphis to the east would meet the purpose and needs of I-69. Due to this
finding, a Systems Approach alternative was chosen to connect existing and proposed
highway facilities in the local network.
A Systems Approach connects existing and proposed interstates and other existing
and proposed major highways in a transportation network. By utilizing this approach,
MDOT surmised that an outer loop around eastern Memphis was needed to accommodate
traffic capacities. This outer loop was labeled I-269. Appendix F displays the Systems
Alternative Approach Map.
According to the EIA,
The Systems Approach Alternative will include an eastern outer loop [I269] that will also begin at the I-55/MS 304 Interchange in Hernando and
extend east and then north approximately 30 miles on a new location
alignment into Tennessee to a connection with State Route 385 in
Collierville. The sections on new location in Mississippi will follow the
corridor identified as MS 304…The eastern part of the Systems Approach
Alternative will then follow the approved route for State Route 385 from
Collierville to I-40 to its intersection with US 51 in Millington, connecting
the entire system. Starting at US 51 in Millington, it would link State
Route 14, US 70 in Arlington, I-40, US 64, State Route 57, US 72 in
Collierville, US 78 in Byhalia and I-55 near Hernando. (USDOT, 2006,
p.13)
Notably, in the Environmental Impact Statement (EIS), the System Alternative
Approach highlights three alignments for the southern portion of I-269, which is located
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on the south/southeast segment of the corridor. Section B-1 was chosen by MDOT as the
preferred alternative for the corridor.
Regarding the corridor’s objectives, the EIA highlights four objectives of the I269 corridor. According the analysis, the project’s objectives include:






Increase accessibility of the region, stimulate economic development,
respond to local traffic growth and travel demands of the public by
providing high speed access-controlled facility that is responsive to the
traffic usage, reduces travel time by providing roadway links, improves
safety and enhances access between communities and routes within the I69 corridor.
The project will add 45 miles of new highway and connect 55 miles of
existing highway
To enhance mobility by providing north and south travelers with an
alternative route to avoid bottleneck and existing congestion
The enhance the existing route MS 304, which has many alignment
deficiencies, geometric deficiencies, as well as unsignalized intersections
(USDOT, 2006, p.65)
In addition to the objectives listed above, the corridor will provide

network benefits to the region. Appendix G illustrates the cities and communities
surrounding the study area. According to the analysis, the I-269 corridor will:








Provide regional transportation access to smaller cities and
municipalities around Memphis
Upgrade US 78 to interstate standards
Provide greater access to 4 industrial parks
Provide efficient connection to the Mississippi Delta
Connect US 78, US 72, US 64, US 51.
Provide greater connection for freight movement from Memphis to
Birmingham, AL.
Will enhance mobility by providing north and south travelers with an
alternative route to avoid bottlenecks and existing congestion.
(USDOT,2006, p. 90)
By adding general lanes and upgrading current highway, the corridor is projected

to benefit the region by providing greater access to surrounding cities and multiple
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industrial parks and by improving the connectivity of multiple highways, which should
enhance mobility and lessen the likelihood of bottlenecks.

Control EIA and Outcomes
The control I-269 EIA describes the principal economic benefits that might be
attributed to the implementation of the Interstate 69 [I-269] system as it passes through a
four county region anchored by the City of Memphis Thus, the EIA suggests that the
corridor is assumed to be constructed to support broader economic development goals.
Therefore, jobs and wage growth are analyzed in within the study area.
Both Section A and Section B of the Systems Approach Alternative were
analyzed in the control EIA. However, due to a clear distinction between the sections, the
EIA investigated them separately. The dissertation focuses only on the analysis associated
with Section B, which begins at Hernando, MS and travel East through Marshall County.
The control EIA consisted of a six-step process. The following sections in this
chapter highlight each step. First, the scoping process is presented. Next, a literature
review follows. Then, a discussion regarding the methodological approaches used in the
analysis is presented. Fourth, an analysis of area’s growth influences is highlighted. Fifth,
a description of the two case studies utilized in the control EIA is discussed. Finally, a
description of the base case scenario vs. the alternative case scenario is presented.
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Step 1: Control EIA Scoping
The control EIA established specific parameters for the analysis. The Section B
portion of the corridor will be accommodated by DeSoto and Marshall Counties.
However, Shelby, TN, Fayette, TN, Tipton, TN, Tunica, MS, and Tate, MS could
potentially be affected by the corridor. These affects could potentially manifest in indirect
or induced economic impacts. Notably, although the control EIA idenitifies these
counties as beneficiaries of the potential economic impacts, the control EIA changes
counties of investigation throughout the analysis process. For example, in Step 4, the
investigators examines historical population and employment trends for Shelby, Fayette,
Tipton, Desoto, Marshall, Tuncia, and Tate Counties. However, in Step 6, the control
EIA only present projections for Shelby, Desoto, and Marshall Counties.
Section of Independent Utility (SIU) #9, which is also known as I-269, is the
route that will accommodate traffic demands between Hernando, Mississippi, and
Millington, Tennessee. The length of SIU #9 is approximately 44 miles. The purpose of
I-269 is to enhance the accessibility of the region as well as stimulate economic
development. As a response to the local traffic growth and travel demands, the corridor
will provide a high-speed access-controlled facility that will reduce travel time by linking
the network and improve safety as well as increase access between communities in the
region.
Regarding the spatial parameters, the control EIA assesses the direct economic
impacts that will development along a “defined corridor approximately two miles wide
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that corresponds to the planned alignment of the alternative[section] being evaluated”
(USDOT, p. 4).
Although, the secondary and indirect impacts are highlight as interesting element
to considering when conducting an EIA, control EIA only analyzes direct impacts
associated with job and wages. In addition, besides indicating the importance of
economic impacts, the control EIA suggests that fiscal impacts are important. However,
the control EIA does not analyze these impacts. The EIS suggests that,
Fiscal benefits would vary widely across each jurisdiction and between the
two primary states because of applicable laws and tax structure. In
contrast, wages and ad valorem measures are subject to comparable
accounting and reconciliation procedures. Jobs and valuations can be
directly measured across jurisdictional boundaries or industry sectors. In
effect, a common denominator facilitates comparison. Because fiscal
benefits are generally assumed the consequence of the projected jobs,
wages, and real estate development activity, these benefits are
proportionate in scale to these direct indicators. Regional multipliers,
easily documented in regional input/output models, amplify the
subsequent, or secondary effects of the economic benefits that have been
tracked in this analysis. Like fiscal impacts, the indirect effects created by
the imputed multiplier would be proportionate to those that we are most
concerned with in the present analysis and should not have a bearing on
the outcome of this study or its interpretation. (USDOT, 2006, p. 4).
In addition, the control EIA highlights that “almost certainly” some impacts will
occur outside the study area. The investigators signify that some economic development
could “be experienced in Arkansas” (USDOT, 2006, p.105). However, Arkansas was
excluded from the analysis because it did not accommodate the corridor nor was it within
the parameters of the Metropolitan Planning Organization (MPO). It was identified that
due to limited access to Arkansas, the adjoining region would not be “strong partner”
regarding economic development
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Finally, in the scoping process, the agency highlights that a comprehensive
economic analysis that account for a full range of economic impacts of Tennessee and
Mississippi is impossible.

Step 2: Control EIA Literature Review
In second step of the control EIA, the literature review regarding the economic
benefits associated with the implementation of a transportation facility was compiled to
determine the scholarly opinions relevant to the current circumstances related to
transportation policy and economic development.
According to literature presented in the EIS documents, road access points affect
land development, but defining the actual development characteristics is difficult to
estimate. The document suggests that road projects are an important contributor to
economic growth, but it is difficult to isolate the influence of the road due to that fact that
road improvements occur over many years. The analysis underlines that,
In The Effects of State and Local Public Service on Economic Development,
Fisher (1997) notes, “ Of… the public services examined for an influence on
economic development, transportation services, and highway facilities especially,
show the most substantial evidence of a relationship. Of the 15 studies reviewed,
a positive effect of highway facilities or spending on economic development is
reported in 10…[however]… the magnitudes of the estimated effects of highway
spending on economic development appear to be quite small (USDOT, p. 9).
Moreover, the literature review highlights the work conducted in the National
Cooperative Highway Research Program (NCHRP), which identified three types of
induced growth that are associated with the implementation of transportation projects.
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First, economic development projects planned prior to road implementation is “integral”
to road development. In other words, new land improvements to a planned shopping
center can generate a demand for new road. For instance, construction activity in a retail
shopping area is not directly induced by the road improvements, but the development is
made possible by the road construction. Second, the development of a road “directly
serves activity.” This example consists of gas station, motel, and rest stops that develop
along a corridor. The third category of induced growth involves the notion that “induced
growth occurs when the transportation facility will likely influence decisions about the
location of growth and land development around various locations with a region”
(USDOT, 2006, p. 10). The concept is described as interregional development shifts and
can occur even when transportation projects are small. In other words, the new access
point can attribute to land use changes and population shifts.
Furthermore, this step highlights the importance of network efficiencies within a
surface transportation system. It suggests that where “access is not severely limited”;
people will alter travel practices, which may adjust economic activity. In other words, as
road accessibility improves in a network system, it can be assumed that development
patterns will shift accordingly to locations preferred by the market. These shifts are
particularly evident in suburban areas.
This step uncovered eight conclusions, which are listed below in Table 8, that
were noted in the control EIA. This step assumes that road projects can produce
significant economic impacts, which usually develop in a incremental stages, unless there
are “extraordinary” growth pressures in the region.
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Table 8: Implications from Literature Review in the control EIA










The analysis must necessarily involve baseline and alternative cases for
evaluating the differences in the anticipated or projected level of activity. The
differences to be considered are incremental, not gross.
Historical land use activity is a valid indicator of development decisions at an
aggregate level.
While regional changes stimulated by major road improvements may be difficult
to isolate, they certainly manifest themselves locally, primarily through a
redistribution of activity. Such changes result from added capacity and improved
access in some segments of the region.
The impact corridors have been determined to be reasonably narrow in those
situations where spatial effects have been explored.
Where travel behavior is now being altered by capacity, the effects are likely to be
larger that they might be otherwise.
There are differences in rural and urban effects
The structure of the economy and the nature of it business composition is a factor
in determining land use impacts resulting from transportation improvements.
The impacts or effects of other infrastructure cannot be ignored but they may be
difficult to isolate.

Step 3: Control EIA Approach and Methodology
In the third step of the control EIA, primary and secondary data was collected.
The data collect efforts were base on a combination of direct inquiry, field observations,
the collection of primary and secondary data, the preparation of case studies, and the
application of theory and analytical principles suggested in the literature and utilized in
previous settings. (USDOT, 2006, p. 13).
In the control EIA, governments, agencies, and other organizations that were
involved in the planning function of roads and highways in the study area were
interviewed. In total, the analysis sampled nine organizations to understand local
perspectives on issues associated with growth and development in the study area.
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Importantly, except for the MPO, the identification of these organizations were not
disclosed.
Moreover, more than 40 hours of field observations was conducted during the
control EIA. During this effort, the investigators identified and visited existing and
potential areas of employment and population growth. According to the EIS, they
“traveled virtually the entire corridor that might accommodate [Section B]” (USDOT,
2006, p. 13).
In addition, by collecting data from “various demographic services”, the
investigators in the control EIA established a regional growth profile for the study area.
An MPO dataset was utilized to forecast population and employment estimations in the
study area.
To validate the dataset, the MPO dataset was compared to a dataset acquired from
Woods and Poole, Inc. Woods and Poole is a private organization that specializes in
projecting economic and demographic indicators. It is located in Washington D.C. The
organization website indicates, “Woods and Poole’s database for every county in the U.S
contains projections through 2040 for more than 900 variables” (Woods & Poole, 2009).
The comparison was an attempt to validate the data acquire from the MPO. Table 9
highlights the comparative analysis presented in this step of the control EIA. The
comparison only includes descriptive statistics of population in Shelby County.
According to the analysis, “Shelby is compared because it is the only one of the three
counties for which existing data encompasses the entire county” (USDOT, 2006, p. 14).
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Table 9: Comparison of Population Estimates and Projections
Shelby
County
Memphis
MPO
Woods and
Poole
% Difference

1995

2000

2005

2010

2015

2020

859,896

891,603

926,930

966,526

1,011,214

1,062,057

869,449

898,356

934,399

971,596

1,011,548

1,053,482

-1.10%

-0.75%

-0.80%

-0.52%

-0.03%

0.81%

Furthermore, two case studies were examined to identify potential growth
estimations. This data were utilized to improve the understanding of the local regional
marketplace and to weigh with the performance of the known high growth areas.
Consequently, the case study data was selected because of “availability”. The data
collected from the case studies were influential in establishing “reasonable rates of
growth”.

Step 4: Control EIA Analysis of Area Growth Influences

The fourth step in the control EIA analyzes and presents data related to the study
area. In this step, the growth of the study area was presented utilizing visualizations tools,
which highlighted population and employment trends and projections as well as industry
growth. In addition, the control EIA addressed influences regarding regulatory policy,
infrastructure and major development stimuli.
In 2000, the population and employment statistics for the seven-county region
were 1,157,000 and 753,000. By 2020, the employment growth will increase on average
1.3% per year to approximately 982,000 persons (USDOT, 2006, p. 16). The analysis
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presents four maps that illustrate the spatial growth of the region over a 40-year period
(See Appendix H). From 1960 to 2000, the maps illustrate a material growth east,
southeast, and south. The development has shifted from the core of Memphis, taking
advantage of I-55, I-40, and TN-385. According to the EIS, this shift is due to the
migration patterns that are a “product of socioeconomic preferences that have resulted in
concentrations of wealth outside of the core city and a badly divided City/County school
system” (USDOT, 2006, p.18). In addition to mapping the spatial growth trends in the
region, the maps highlight population and employment patterns. This data are provided in
its entirety in Appendix I.
Furthermore, to the west of the study area is the Mississippi River, which is an
obvious barrier to development. Because of this feature and the lack of bridges linking
Tennessee and Arkansas, the EIS concludes that, “this adjacent state [Arkansas] will not
become a strong partner in the area’s near term growth” (USDOT, 2006, p. 19).
Moreover, over the past 20 years, the population of the seven county study
area has grown from 947,000 to 1,157,000, a 22% increase. Regarding
employment, the statistic has increased 51%, from 498,000 to 753,000. Table 10
list the descriptive statistics presented in the controlled EIA regarding historical
population and employment.
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Table 10: Historical Population and Employment
Population
County

1980

Shelby
Fayette
Tipton
DeSoto
Marshall
Tunica
Tate
Total

775,888
25,283
33,002
54,013
29,332
9,583
20,157
947,258

% of
Total
81.9
2.7
3.5
5.7
3.1
1.0
2.1
100

2000

898,356
28,780
51,557
108,156
35,030
9,227
25,408
1,156,514

Employment

% of 1980-2000 %
Total
Growth
77.70
2.5
4.5
9.4
3.0
0.8
2.2
100

15.80
13.80
56.20
100.20
19.40
-3.70
26.10
22.10

1980

443,240
7,216
10,038
16,559
8,229
3,588
9,364
498,234

% of Total

89.0
1.4
2.0
3.3
1.7
0.7
1.9
100

2000

637,190
10,048
17,084
46,177
11,389
19,879
11,176
752,943

% of Total 1980-2000
% Growth
84.6
1.3
2.3
6.1
1.5
2.6
1.5
100

43.80
39.20
70.20
178.90
38.40
454.00
19.40
51.10

As indicated in the table, Shelby county has been the region’s population leader..
Including Shelby County, Desoto, Fayette, and Marshall comprise of 90% of the region’s
population. Moreover, Shelby County grew more rapidly in population between 1980 and
2000, compared to the other counties. In 2000, Shelby County comprised of 77.7 % of
the region’s population, compared to 81.9% in 1980. However, between 1980 and 2000,
Desoto County’s population increased over 100% from 54,013 to 108,156 due to the
dramatic shifting migration patterns from Memphis, TN.
Although its population growth has somewhat slowed, Shelby County still
remains the multi-county region’s economic hub.
The investigators suggest
of particular interest is DeSoto County’s growth in the last twenty year. It
is very clear from the data, our fieldwork, and interviews with local
planning agencies, that DeSoto County has successfully positioned itself
to absorb the spillover growth from Memphis and Shelby County. The
municipalities within DeSoto County, which have assembled the
appropriate urban infrastructure to attract growth, have taken advantage of
their proximity to the major employment areas in the Memphis area
(USDOT, 2006, p. 20).
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Besides presenting historical population and employment patterns, Step 4
presented estimations regarding population and employment patterns in the study area.
Table 11 illustrates these projections.

Table 11: Projected Population and Employment
Population

County

2000

% of
Total

2020

Employment

% of
Total

Shelby
Fayette

898,356
28,780

77.70
2.5

1,053,582
35,309

73.4
2.5

20002000
2020 %
Growth
17.3
637,190
22.7
10,048

% of
Total

2020

% of
Total

84.6
1.3

815,311
12,568

83.0
1.3

20002020 %
Growth
28.0
25.1

Tipton

51,557

4.5

70,461

4.9

36.7

17,084

2.3

23,014

2.3

34.7

DeSoto

108,156

9.4

186,578

13.0

72.5

46,177

6.1

76,936

7.8

66.6

Marshall

35,030

3.0

46,146

3.2

31.7

11,389

1.5

14,964

1.5

31.4

Tunica

9,227

0.8

12.173

0.8

31.9

19,879

2.6

26,265

2.7

32.1

Tate
Total

25,408
1,156,514

2.2
100

31,301
1,435,440

2.2
100

23.3
24.1

11,176
752,943

1.5
100

13,062
982,120

1.3
100

16.9
30.4

Over the next twenty years, the study region will experience “substantial growth.”
The control EIA projects that Shelby County will grow to over 1 million persons in 2020.
However, DeSoto and Tipton Counties will experience the most significant growth.
According to the data,
The population of DeSoto will reach almost 190,000 persons by 2020.
Commensurate with the rapid increase in population in the outlying areas,
the rate of employment increase in Shelby County will slow, reaching
about 815,000 persons in 2020, a change of about 28%. Even at this
reduced rate, Shelby will account form about 83% of total employment in
2020. Employment in Marshall and Desoto Counties will grow at 31% and
66% respectively to a total employment of about 91,000. Together they
will increase their share of employment to about 10% of the region’s
employment (USDOT, p. 25).
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Furthermore, the control EIA highlighted the importance transportation and
distribution industry in the region. Regarding this conclusion, industry growth trends as
well as industry growth forecasts were presented. Table 12 illustrates historical and
projected employment patterns by major industry codes.
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Year
Farming
Mining
Const.
Mfg.
TCFU
1980
1,907
557
21,341
69,694
29,364
1990
4,050
980
28,740
63,284
50,612
2000
5,980
503
37,905
61,593
76,422
2010
6,881
491
42,096
60,684
96,456
2020
7,794
525
46,262
59,988
119,540
TCPU= Transportation, Communication, and Public Utilities
W’sale.= Wholesale
FIRE.= Finance, Insurance, and Real Estate.

W’sale
36,720
42,024
46,446
49,806
53,270

Retail
77,729
99,849
113,960
119,953
128,560

Table 12: Historic and Projected Employment by Major Industry Codes
FIRE
38,153
37,971
50,231
53,924
58,640

Services
105,725
155,520
222,207
276,666
340,454

Govt.
87,928
97,399
85,698
93,929
101,760

Total
468,918
580,437
700,942
800,886
916,793

Regarding infrastructure development and policy initiatives, the control EIA
indicates that these elements reinforce projected growth patterns within the study area.
For example, according to the EIS,
The forces (re)shaping the future growth patterns are similar in form and
orientation to those of the last several decades. These include major
transportation projects such as I-69, the provision of non-transportation
infrastructure, the planned development of new employment centers such
as the redeveloped Millington air base and Chickasaw Trial Industrial Park
as well as the emergence of non-traditional industries such as gaming in
Tunica about 30 miles southwest of Memphis…. The preferred alternative,
in conjunction with these emerging and already established employment
centers, will generate extensive residential growth just beyond the
perimeter of the existing urban/suburban/ex-urban fringe. This
development will stimulate needed support services, further employment,
and additional business clusters. (USDOT, 2006, p.19)
In addition, the emergence and expansion of the Federal Express (FedEX)
Corporation and the United Parcel Service (UPS) distribution center has established the
study area as one of the nation’s most significant and influential transportation and
distribution focal point, which provides substantial economic benefits to the region.
Furthermore, three additional major developments were discussed in the control
EIA. First, the Millington Air Station will be mostly associated with Section A, which
will be implemented north of Memphis. The Millington Air Station is a close military
installation that is being marketing as a potential industrial site for private aviation or
industrial uses. Although this facility was highlighted in the control EIA, the conversion
of the air station to a civilian run industrial park will be an arduous process.
Second, the Memphis International Airport continues to be capital investment in
the region. As highlighted,
The result of the FedEx commitment to the Memphis region and the
airport appear to secure the nucleus of the present operation over the next
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several decades, increasing the demand for and enhancing the value of
distribution and like facilities that are either proximate the airport or that
have convenient linkages to the airport. In the present analysis, these
increasing demands and economic influences are envisioned as benefiting
primarily Tennessee in the shorter them and much broader areas south and
southeast of the airport over the longer term. Overtime, Mississippi will
become an attractive alternate. (USDOT, 2006, p.27).
Third, the Chickasaw Trail Industrial Park is an important development in the
study region. According other MPO director, the park is “potentially the most significant
development” in the study region. The park is centrally located in Marshall County, but
the 8000-acre facility spans into two counties and Tennessee. The purpose of the facility
is to “satisfy the demands for a reportedly diminishing supply of vacant industrial land
with good regional access to the existing concentrations of economic activity” The
analysis indicates that 2,200 acres of the park will be utilized for light industry, which
should provide accommodation for some 15,000 employees.
Regarding public policies, regulatory policies support shifting growth patterns to
the south, southeast, and east of the study area. The control EIA indicates
Although there are controls to preclude uncontrolled growth in Tennessee,
they are apparently less effective than in other states with similar forms of
legislation that aggressively demark urban service boundaries. In this
region, growth controls are compromised in part by the economic
interdependence with neighboring Mississippi. Here, growth is less
regulated and most jurisdictions are anxious to accommodate spreading
urbanization. The construction of I-55 and other limited access highways
into Mississippi have made this state a practical residential alternative,
especially in the last few years as industrial and distribution centers
supporting the Memphis International Airport have expanded. Based on
observation and the prevailing patterns of settlement, recent trends that
have generally favored population and employment growth to the south,
southeast, and east of Memphis seem likely to continue throughout the
foreseeable future. This growth, however, will not reduce Shelby County’s
role as the region’s commercial center. (USDOT, 2006, p. 19)
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Regarding infrastructure,
Obvious concentrations of available infrastructure, primary water, sewer,
and transportation are apparent in the counties involved in the analysis.
From conversations with planners active in the region, future water and
sewer capacity is already anticipated to the east and southeast of Memphis,
principally infill locations with Shelby County but also in Mississippi,
primarily proximate to Olive Branch, and Hernando. The latter community
is likely to benefit from the substantial capital investments being made in
infrastructure intended to support the Chickasaw Industrial Park in
Marshal, Fayette, and Shelby Counties. (USDOT, 2006, p.23)
Finally, the step concludes that regulatory control can be a “legal constraint”.
Consequently, due to the dearth of regulatory control, rural areas provide environments
with little or no regulation, which can attract growth. Accordingly,
From a regulatory perspective, it is broadly perceived that Mississippi
invites and encourages growth and development while the state of
Tennessee has a more specific program of controls. If the perception is
correct and the regulatory balance is not changed, we believe that
Mississippi will become increasingly popular as a convenient business
location that can easily access the resources of urbanized Shelby County
to the north. (USDOT, 2006, p. 23).

Step 5: Control EIA Case Studies Analysis
In the fifth step of the control EIA, two case studies were investigated to develop
assumptions regarding growth rates that were extrapolated to the control EIA. The cases
were chosen based on due to the location of high growth, constrained infrastructure, and
major interstate level improvements that occurred over a 2-3 decade era. The data
collected from the case studies were important for evaluating the possible altered
conditions that may be caused by the transportation project.
These cases were selected because the locations experienced high growth and
major interstate improvements were implemented in the past 20 years. The presence of
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high growth conditions allowed the investigative team to set parameter for the analysis.
In other words, the case studies established reasonable limits regarding outcomes that
might be achieved due to the development of I-269. In the control EIA, two corridor
located in Tampa and Orlando, FL were investigated.
The methodology used in case study analysis is highlighted below,
In each case study, we selected discrete road segments placed into service
over a known period of years. For each of these road segments, we
estimated changes occurring in population as well as corresponding
changes in the concentrations of residential and non-residential
development occurring prior, during and subsequent to the period of road
construction. Effectively, established and emerging development patterns
were tracked relative to an area’s increasing maturation and enhanced
accessibility. These variables were compared to like indicators at a county
level to determine how, if at all, the share of population and employment
occurring in proximity to a particular road segment may have varied over
time and location. In general, we followed relatively narrow corridor
alignments in defining impact zones as suggested in the literature. The
sources of information used in the case studies include tax records from
the respective jurisdictions as well as census tabulations for the bench
years. To the extent data permitted, the boundaries of the respective
impact corridors were defined in terms of census tracts,
section/townships/range and/or distance from the centerline of the
interstate segment itself…The intent is not to document cause/effect
relationships as such but to demonstrate on a relative basis the distributive
effect of a major road project. (USDOT, 2006, p.26)
For the Tampa, Fl, case, the I-75 corridor, which was completed in the mid 1980s
was analyzed. The transportation system consisted of a loop that connected Tampa and
Hillsborough County with the southeast region of Florida. Before the implementation of
the system, users had no interstate access at the south / southeast points, and the county
was dependant upon old federal highways, which functioned will beyond capacity. With
the implementation of the system, the facility provided streamlined transportation
network for residential and nonresidential development.
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The findings from the I-75 case suggest a inconsistent portion of population,
facility development and employment has accompanied the various road segments that
were investigated.
In addition,
Over a period of twenty (20) years, the I-75 corridor accounted for 18 to
24% of the Hillsborough County’s population, and 1% to 8% share of
commercial, services and industrial development. The rate of growth
along these segments generally far exceeded the rate of growth at the
corresponding county level. Since 1970, the inventory of built facilities
increased by 15% to 20% annually while county-wide there was only an
increase of some 5% to 8% per year (USDOT, 2006, p. 26).
For Orlando, FL., 40 miles of the Greenway Corridor were analyzed. The
Greenway Corridor connects suburban areas to the city and serves as a reliever route for
Interstate 4. The Greenway Corridor has been complemented with astonishing rates of
growth. Accordingly,
Since 1980, population along this corridor has increased by 8%, compared
with the three (3) county Orlando area’s rate of growth, which was an
estimated 4% over the same periods…Average annual growth rates for
commercial, services and industrial development ranged form about 10%
to 25%, versus the tri-county area’s 5% to 9% annual growth rate.
However, by 2000, this Greenway Corridor only accounted for about 1%
to 3% of the county’s development in those categories. (USDOT, 2006, p.
27)
Finally, in Step 5, conclusions drawn from the case studies were presented I the
control EIA. Table 13 lists this information.
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Table 13: Case Study Implications








Even though the corridors defined for the case studies were narrowly construed,
both case studies exhibit material changes in concentrations of residential and
non-residential development. While there are probably some variations between
the two case studies that result from the availability of interchanges and other
economic influences that might spatially influence development, it is apparent
that there is an important and demonstrable effect. The analysis must
necessarily involve baseline and alternative cases for evaluating the differences
in the anticipated or projected level of activity.
There are indications that the road segments influenced and reinforced existing
patterns of development. The roads were made available to support certain
planning and development decisions but the pace of growth and change quickly
accelerated.
As might be anticipated, changes most evident involve residential development
and population patterns. That said, these indicators are a measure of locational
and accessibility preferences.
It is clear that the corridors examined within the case study settings have
materially outpaced their host jurisdictions, achieving rates of growth that are
well beyond the prevailing rates of growth.
In the case of the Tampa case study, relative shares of growth also exceeded
what might be expected. In this situation, the development associated with the
defined corridor represented as much as 10% to 20% of the estimated
development. (USDOT, 2006, p.28)

Step 6: Control EIA Base Case Scenario vs. Alternative Case Scenario
The final step in the control EIA compared a base case scenario with an
alternative case scenario. The comparative analysis is reliant upon key assumptions for
both the base case and the alternative case. The analysis was highly dependent upon data
collect from the MPO. This data provided by the MPO was the baseline data in the base
case. Since this dataset specifically excluded assumptions related to I-69, the information
was considered as appropriate for the base case scenario. The MPO dataset profiles the
counties in the study area “absent” the existence of a I-269.
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Regarding the assumptions of the MPO data and outputs, the investigators claim,
“because this analysis adopts the MPO data set as a control, changes in
underlying assumptions about road segments or preferred settlement
patterns, do not materially change the total but cause a material
reallocation or redistribution. From a practical and theoretical standpoint,
such adjustments to a larger control total are consistent with the themes of
academic literature13 describing such analytical efforts even if some
subjectivity is involved…[in addition]… the base case is largely
dependent upon employment and population projections by the Memphis
MPO and is, in effect, an extrapolation of currently observable conditions”
(USDOT, 2006, p.26).
The alternative case scenario was considered “a length of about 50 to 55 miles”
and assumes that the corridor will link to I-69” (USDOT, 2006, p.32). This scenario
assumes that
“Chickasaw Trail Industrial Park and other areas in the south and
southeast are likely to develop more rapidly because of the apparent
surface transportation advances that will be in place. The completed
linkage to I-55 facilitate not only [improves] freight and goods movement
but also improves the area’s desirability as a residential location to support
this or other industrial centers in the region” (USDOT, 2006, p.32).
The comparative analysis presented employment and wage output. “The analysis
associated with the alternative case scenario also concerns itself exclusively with the
corridor, not the larger county or region. Overall, growth as we have modeled is modest
in alternative B because even though much employment will be realized, most of the
structured employment associated with Chickasaw occurs in the base case” (USDOT,
2006, p. 33).
Tables 14 and 15 present the outcomes of Step 6 in the control EIA. Although, the
analytical method to conduct the comparison was not mentioned in Step 6, the

13

Although, the control EIA highlights “academic literature”, they do not reference any authors.
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investigators presented data that reinforces notion that the development of I-269 would
potentially benefit the region regarding job and population growth

Table 14: Base Case vs. Alternative Case Scenario
Employment
Estimations
Base Case
Shelby County
(Alternative B)
DeSoto County
(Alternative B)
Marshall County
(Alternative B)
Total Alternative
B
Growth Rate over
Base Case

2000

2010

2020

2025

17,000
N/A

25,000
3,069

44,000
12,064

59,000
21,467

N/A

311

1,399

2,650

N/A

177

2,379

4,765

N/A

3,558

15,842

28,882

N/A

14.2%

36.0%

49.0%

Table 15: Base Case vs. Alternative Case Scenario
Wage Estimations
Base Case
Increment Over
Base Case
Growth Rate Over
Base Case

2000
$577,071,000
N/A

2010
$950,853,000
$287,958,000

2020
$1,783,847,000
$872,125,000

2025
$2,507,958,000
$1,321,506,000

N/A

13.8%

34.4%

46.2%

Control EIA Summary
The control EIA analyzed the economic impacts associated with implementation
of the I-269 corridor. The control EIA notes that the purpose of the corridor is to promote
trade and freight distribution along the NAFTA corridor and enhance the current surface
transportation system that supports the Memphis region.
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The control EIA was conducted in a six-step process. First, by identifying
parameters, DeSoto and Marshall Counties will accommodate the alternative B portion of
the corridor. However, Shelby, TN, Fayette, TN, Tipton, TN, Tunica, MS, and Tate, MS
could potentially be affected by the corridor. The control EIA only analyzed selected
direct economic impacts that are projected to occur within an approximation of a twomile wide path that corresponds with the planned alignment I-269.
In the second step a literature review was conducted to determine how
transportation policy affect economic development. The literature suggested that
transportation development positively affects the economy.”.
Third, a combination of direct inquiry, field observations, primary and secondary
data, and case studies were employed to analyze the economic impacts of the I-269
corridor. Using these methods, the investigators approached governments, agencies, and
other organizations to understand the issues and perspectives associated with the growth
and development in the study region.
The fourth step of the control EIA presented an analysis of the study area. The
data suggest that growth patterns for the study areas are migrating to the south / southeast
region. Although Memphis and Shelby County continue to be the economic hub of the
region, DeSoto County’s growth has out paced the surrounding counties for the past
decade. In addition, Mississippi’s regulatory policies are looser, compared to Tennessee,
which attract development and growth to the Mississippi region of the study area.
In the fifth step, two corridors in Florida were analyzed in the control EIA to
establish apparent growth limits on reasonable outcomes that might be achieve due to the
construction of I-269. The cases were chosen based on due to the location of high growth,
125

constrained infrastructure, and major interstate level improvements which occurred over
a 2-3 decade era. .
Finally, in the sixth step of the control EIA, a comparative analysis of a base case
scenario vs. alternative case scenario was conducted. Although, the analytical method to
conduct the comparison was not mentioned in the EIS, the data presented in the
document indicates that the development of I-269 would potentially benefit the region
regarding job and population growth.
The following chapter will present a description of the test EIA that utilized
REMI. Then, in chapter 7, the researcher will juxtapose the control EIA with the test EIA
to determine how the utilization of REMI alters the EIA process.
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CHAPTER VI
TEST I-269 ECONOMIC IMPACT ANALYSIS

As the New Public Management (NPM) movement attempted to shift the nature
of the bureaucracy, the National Performance Review (NPR), which was launched in
March 1993, recommended that bureaucrats need to “create a government that works
better and costs less” (Fountain, 2001, p. 19). With an emphasis on streamlining
processes in the bureaucracy, the NPR “emphasized redesigning process flows,
increasing customer service to citizens, and leveraging the potential of information
technology (IT) to enhance the capacity of government” (p. 19). In this chapter, the
REMI model was introduced into the EIA process. The test EIA that was conducted by
the Mississippi State University (MSU) research team. This chapter is presented in two
sections. First, a discussion highlights the specific regional configurations of MDOT’s
REMI model. Second, a description of the test EIA that was conducted is presented. In
the following chapter, the two EIA processes are juxtapose to determine how the REMI
model altered the EIA.

Mississippi Department of Transportation’s REMI Model
In 2006, MDOT purchased the REMI for $450,000. The agency entered a tenyear contract with the REMI Corporation. The contract allows MDOT to provide
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secondary licenses to other state government agencies at a “nominal” cost. The
secondary licenses clause enabled Mississippi State University to enter contract with
MDOT utilize the economic modeling software for the FHWA project. The secondary
license provided the research team access to a 37-region model, which consists of 82
counties. Twenty-eight different databases support the REMI model. Appendix K lists the
databases associated with the model.
The configuration of the regions within the MDOT REMI model was based on
three criteria, which were established by the Mississippi Department of Transportation
(MDOT). First, if the counties are in a defined urban region, which is classified by U.S.
Census Bureau, the county was isolated into its own individual region. For example,
Hinds County is located in the Jackson, MS, metropolitan region and is an isolated
region. In the REMI model, Hinds County is Region #18.
Second, MDOT isolated counties that are experiencing “significant” growth
patterns into individual regions. Because of past and current growth trends in these
particular counties, MDOT felt that it was important to isolate each county into one
region. For instance, the city of Tupelo is isolated has grown more rapidly, compared to
other areas in the state. Therefore, MDOT determined Lee County as an exclusive region.
In the REMI model, Lee County is Region #6.
Finally, multiple counties were combined into specific regions. The “lumping” of
counties was based on geographical boundaries and “known” growth patterns in these
particular counties. For example, Oktibbeha and Lowndes Counties were lumped into one
region. Currently, these counties are experiencing growth between each other and on the
bordering county line. Therefore, an MDOT planner indicated, “it was a logical fit to
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combine [these] two counties into one region”. In the REMI model, Oktibbeha and
Lowndes Counties are combined into Region # 11. Table 16 illustrates the county
configuration for the MDOT REMI model. The regions of particular importance for the
test EIA are Regions 1 and 4 because these regions will accommodate the I-269 corridor.
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Region #

Choctaw

8 Calhoun, Choctaw, Webster

8 Calhoun, Choctaw, Webster

Monroe

Calhoun

7 Bolivar, Coahoma ... Sunflower

Clay

Sunflower

7 Bolivar, Coahoma ... Sunflower

9 Chickasaw, Clay, Monroe

Quitman

7 Bolivar, Coahoma ... Sunflower

9 Chickasaw, Clay, Monroe

Coahoma

7 Bolivar, Coahoma ... Sunflower

Webster

Bolivar

6 Lee

Chickasaw

Lee

5 Grenada, Lafayette...Yalobusha

9 Chickasaw, Clay, Monroe

Yalobusha

5 Grenada, Lafayette...Yalobusha

8 Calhoun, Choctaw, Webster

Panola
Tallahatchie

5 Grenada, Lafayette...Yalobusha

Lafayette

5 Grenada, Lafayette...Yalobusha

Tishomingo

3 Alcorn, Itawamba ...Tishomingo

Grenada

Tippah

3 Alcorn, Itawamba ...Tishomingo

Tunica

Prentiss

3 Alcorn, Itawamba ...Tishomingo

5 Grenada, Lafayette...Yalobusha

Itawamba

3 Alcorn, Itawamba ...Tishomingo

4 Marshall, Tate, Tunica

Alcorn

3 Alcorn, Itawamba ...Tishomingo

Marshall

Union

2 Benton, ... Union

Tate

Pontotoc

2 Benton, ... Union

4 Marshall, Tate, Tunica

Benton

2 Benton, ... Union

4 Marshall, Tate, Tunica

DeSoto

County

1 DeSoto

Region Name

Region Name

21 Adams...Wilkinson

21 Adams...Wilkinson

21 Adams...Wilkinson

21 Adams...Wilkinson

20 Lauderdale

19 Rankin

18 Hinds

17 Warren

16 Neshoba

15 Leake, Newton, Scott

15 Leake, Newton, Scott

15 Leake, Newton, Scott

14 Madison

13 Kemper, Noxubee, Winston

13 Kemper, Noxubee, Winston

13 Kemper, Noxubee, Winston

12 Humphries...Yazoo

12 Humphries...Yazoo

12 Humphries...Yazoo

12 Humphries...Yazoo

12 Humphries...Yazoo

11 Lowndes, Oktibbeha

11 Lowndes, Oktibbeha

10 Attala...Montgomery

10 Attala...Montgomery

10 Attala...Montgomery

10 Attala...Montgomery

10 Attala...Montgomery

Region #

Table 16: MDOT REMI Model County Configuration

Wilkinson

Jefferson

Claiborne

Adams

Lauderdale

Rankin

Hinds

Warren

Neshoba

Scott

Newton

Leake

Madison

Winston

Noxubee

Kemper

Yazoo

Washington

Sharkey

Issaquena

Humphreys

Oktibbeha

Lowndes

Montgomery

Leflore

Holmes

Carroll

Attala

County

Region Name

County

Fayette
Shelby
Tipton

37 Rest of Memphis, MSA
37 Rest of Memphis, MSA

Crittenden

Jackson

Harrison

Hancock

George

Stone

Pearl River

Forrest

Lamar

Wayne

Perry

Greene

Jones

Marion

Jefferson Davis

Covington

Walthall

Pike

Lawrence

Franklin

Amite

Jasper

Clarke

Smith

Simpson

Lincoln

Copiah

37 Rest of Memphis, MSA

37 Rest of Memphis, MSA

36 Jackson

35 Harrison

34 Hancock

33 George

32 Stone

31 Pearl River

30 Forrest

29 Lamar

28 Greene, Perry, Wayne

28 Greene, Perry, Wayne

28 Greene, Perry, Wayne

27 Jones

26 Covington, Jfrsn Davis, Marion

26 Covington, Jfrsn Davis, Marion

26 Covington, Jfrsn Davis, Marion

25 Amite, Franklin ... Walthall

25 Amite, Franklin ... Walthall

25 Amite, Franklin ... Walthall

25 Amite, Franklin ... Walthall

25 Amite, Franklin ... Walthall

24 Clarke, Jasper

24 Clarke, Jasper

23 Simpson, Smith

23 Simpson, Smith

22 Copiah, Lincoln

22 Copiah, Lincoln

Region #

The Test EIA
Utilizing the EIA Framework, the test EIA was conducted by the MSU research
team. The first step of the test EIA scoped the study area. Second, the research team
developed a literature review. Third, the research team highlighted the approach and
methodology utilized in the test EIA. Fourth, the research team analyzed the study area
regarding historical and projected growth patterns. Finally, the research team conducted a
simulation with REMI model forecasting the economic impact associated with the
implementation of the I-269 corridor.

Step 1: Test EIA Scoping
In the scoping step, the research team determined that the DeSoto and Marshall
Counties would be the most appropriate counties to include in the study area.
Accordingly, DeSoto and Marshall County accommodate alternative B of the I-269
corridor. Therefore, it was indicated that Region 1 and Region 4 in the REMI model were
appropriate for analysis. Within the regional configuration of the REMI model, DeSoto
County is an exclusive region. However, Marshall County is included in a region that is
larger than the county’s geographic boundaries. Region 4 includes Marshall, Tate, and
Tunica Counties. Because the REMI Corporation establishes the regional parameters
when the model is constructed for it client, the parameters are static, which required the
research team to include Tate and Tunica Counties in the test EIA.
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Step 2: Test EIA Literature Review
In this step, a literature review was conducted to identify the various economic
elements that are impacted by the development of transportation facilities. By drawing on
literature compiled by FHWA, the literature review examined transportation studies that
reflected aspects of SAFETEA-LU. These elements included quality of life, efficiency,
safety, market accessibility and economic impacts of transportation policy. Table 17
presents a list of the literature reviewed in this the step.
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Table 17: Test EIA Literature Review























Aschauer, David, Is Public Expenditure Productive Journal of Monetary Economics 23, (p. 177200), 1989.
Aschauer, David, Genuine Economics Returns to Infrastructure Investment, Policy Studies
Journal, Vol. 21, No. 2 (p. 380-390).
Aschauer David, Highway Capacity and Economic Growth, Economic Perspective, Vol. 14
(Sept/Oct), (p. 14-24).
Strauss-Wieder, Inc., The Role of the National Highway Collectors: Industry Context and Issues,
U.S. Department of Transportation, Federal Highway Administration, April 1999.
Munnell, Alicia, Infrastructure Investment and Economic Growth. Journal of Economic
Pespectives, Vol. 6, no. 4, (p189-198) Fall 1992.
Munnell, Alicia, How Does Public Infrastructure Affect Regional Economic Performance? Is
There a Shortfall in Public Capital Investment? Proceeding of a Conference held at Harwich
Port, Massachusetts, June 1990.
Nadiri, M., Contribution of Highway Capital to Industry and National Productivity Growth in the
US Economic and Industries. Research Report prepared for the US Federal Highway
Administration (US DOT), August 1998.
Nadiri, M. The Effect of Public Infrastructure and R&D capital on the Cost Structure and
Performance of U.S. Manufacturing Industries. Review of Economics and Statistics, Vol. 7, No.
1, (p. 22-37), 1994.
Shah, Anwar, Dynamics of Public Infrastructure, Industrial Productivity and Profitability, The
Review of Economics and Statistics, (p. 28-36). 1992.
Wilson, F.R., Graham, G., and Mohamd, A., Highway Investment as a Regional Development
Policy Tool, Transportation Research Record. (p. 10-14).
U.S. Department of Transportation, Federal Highway Administration, Office of Program and
Policy Planning, Highway Infrastructure Investment and Job Generation: A Look at the Positive
Employment Impacts of Highway Investment, 1996.
Keeler, T, & Ying, J., Measuring the Benefit of a Large Public Investment- The Case of the US
Federal-Aid Highway System, Journal of Public Economics, Vol. 36. (p. 69-85), 1988.
Lombard, C. The Relationship Between Highway Infrastructure and Regional Economic
Development. University Thesis (UMI Dissertation Services), 1991.
Khanam, Bilkis, Macroeconomic Performance and Public Highway Infrastructure, Transport
Canada-Economic Analysis, June 1996.
Antle, J. Infrastructure and Aggregate Agriculture Productivity: International Evidence, The
Pakistan Development Review, Spring 1982.
Stephanedes, Y. Transportation and Economic Devleopment: Final Report- Executive Summary,
submitted to Research Administration and Development Section Office of Materials and
Research, Minnesota Department of Transportation, May 1989.
Stephanedes, Y, & Eagle, D. Highway Impacts on Regional Employment, Jounal of Advanced
Transportation. Vol. 21, (p. 67-79), Spring 1987.
Wilson, F., Stevens, A., & Holyoke, T. Impact of Transportation on Regional Development,
Transportation Research Record 851, (p.13-16) 1982
Kessides, C. A Review of Infrastructure to Economic Development: A Review of Experience
and Policy Implications, World Bank Discussion Paper #213, 1993
Peterson, G. Is Public Infrastructure Undersupplied? Is There a Shortfall in Public Capital
Investment? Proceedings of a Conference Held a Harwich Port, Massachusetts, June 1990.
Forkenbrock, D., Foster, N., & Pogue, T. Safety and Highway Attributes. Midwest
Transportation Center, University
Cox,W. & Love, J. The Best Investment a Nation Ever Made: A Tribute to the Dwight D.
Eisenhower System of Interstate and Defense Highways, American Highway Users, June 1996.
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First, according to the literature review, an investment in a transportation facility
affects both economic and non-economic elements in surrounding communities. The
immediate effect can also be far reaching to other areas in the economy. The analysis
suggests that the goal of a transportation project is to improve the social fabric of the
community or region. More specifically, an investment in transportation should “improve
quality of life for a region’s or county’s inhabitants” (Wilson, 1982, p. 6). This can occur
because of improved levels of income, population, and employment, which may be
caused by improving a transportation network.
The literature review highlighted that the implementation of a transportation
facility can “trigger” alteration in the economic and social structure of a region. These
elements can be observed in productivity and national output. Drawing from Aschauer
and Munnel (1990), the economists provided evidence that “public works is positively
correlated with increase in national productivity” (p. 14). In addition, the research team
highlights that during major eras of infrastructure development, the country observed
“high rate of returns” regarding travel efficiencies (Nadiri, 1996).
Furthermore, the literature review presents work by Munnell (1990), which
suggests, “one-percent of increase in public capital investment would raise national
output by 0.15 percent” (p.7). Munnell, supports this claim with a plethora of studies
(Aschaurer; 1989, Attaran and Auclair, 1998; Wilson and Mohamed, 1985; Shah; 1992)
that suggest the positive outcomes associated with monetary investments in transportation
infrastructure.
The literature review supports the notion that the improvement of a transportation
facility can alter structures to the local, regional, and national economy. In other words,
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transportation efficiencies can induce an increase in productivity and improve access to
labor markets. However, the literature review laments that these linkages are difficult to
isolate.
Moreover, the review claims that improvements to infrastructure and sector
output can dramatically change due to developing or improving transportation facilities.
Drawing from Antle (1992), which investigates the agricultural sector in 48 counties, the
research team notes that infrastructure development explains a positive correlation
between productive and production output. In addition, by improving road infrastructure,
businesses and communities have greater access to markets, which can enhance economic
centers (Stephandede, 1989). This element of transportation improvement enables
regions to diversify because of greater access and increased efficiencies.
Besides the increase in labor markets and production, transportation networks are
taking advantage of new technologies that are improving safety, mobility, accessibility,
and productivity.
The literature review suggests that various social impacts derive from the
improvement of transportation facilities, which enhances the well-being of the
community and road users. Safety is a benefit that is associated with improved
transportation facilities. Forkenbrock, Foster, and Pogue (1994) suggest that by
upgrading to a four-lane facility, improving pavement quality, and widening shoulders,
accident rate will drop. In addition, Cox and Love (1996) suggest that the fatality rates
for an interstate highway is 60 percent less, compared to other roads within the
transportation system.
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Benefits that contribute to standard of living were also discussed. The analysis
notes that expanded mobility provides users with more choices for leisurely activities,
health care, and education. For example, improved roads can provide faster access to
metropolitan areas for individuals who live in rural areas.
In summary, the literature review highlighted the impacts of highway investments
as they related to productivity, structural changes in the economy, and social impacts. By
drawing on literature compiled by FHWA, literature review presented studies that
reflected aspects of SAFETEA-LU. Although, a vast majority of the literature suggests
that transportation development positively affects many elements of economic and social
environments, the magnitude of the impact is unclear and varies from region to region.

Step 3: Test EIA Approach and Methodology
In order to determine the data that were necessary for inclusion in the test case,
interviews were conducted with transportation experts, local planning agencies, and
REMI consultants. Through interviews, it was discovered that travel demand model
outputs were necessary for analysis within the REMI model. Therefore, per request,
MDOT traffic planners provided travel demand data to the MSU research team. These
data included changes in vehicle miles traveled (VMT), vehicle hours travel (VHT), and
trip counts due to the implementation of I-269. The travel demand data were transferred
from the Excel document into the REMI model, which is the input function in the
TranSight Model.
“Once the travel data and project specific data are entered in TranSight,
the model translates the information into REMI Policy Variables, and
enters the data into REMI’s Economic and Demographic Forecasting and
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Simulation model for 70 Industrial Sectors. The 70 Industrial Sectors
include the REMI economic and demographic baseline forecast and
produces multi-year forecasts. This action allows the travel-model outputs
to enter TranSight and then pass onto the transportation cost matrix, which
includes individual matrices for transportation costs, accessibility costs,
and commuter costs. These changes are the passed onto the 70 Industrial
Sector’s five major blocks as changes to delivered costs, production costs,
and commuter costs for each region” (REMI, Inc. 2005, p. 5).

In addition, the cost data were entered into the model. This data were collected
from the EIS document, which specifically indicated the potential cost estimations of the
I-269 corridor. Due to the fact that two counties accommodate the I-269 corridor, the
research team assumed that all funds for I-269 were allocated specifically for
transportation construction. The estimated total cost for the construction of alignment B
of I-269 is $416.5 million. By modeled this data over a three period, it was assumed that
$138.8 million a year would be injected into the economy, which began in 2008 and
ended in 2010. Because Region 1 and Region 4 accommodate the corridor alignment, the
cost was equally divided between the two regions. In other words, it was assumed that
$69.4 million was injected into both regions for a three period for the construction of the
I-269 corridor.

Step 4: Test EIA Analysis of the Study Area
Once the data were entered into the REMI model, simulations were run in the
model. Figure 3 illustrates the historical population patterns for Region 1 and 4.
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Figure 3: Regional Historical Population

According to the REMI model, the population in Region 1 increased from 68,620,
in 1990, to 144,356, in 2006. Over the 16-year period, the population increased in the
region by 110%. In Region 4, the population increased from 60,096, in 1990 to 72,852, in
2006. Over the 16-year period, the population increased a modest 21%.
In addition to analyzing the historical population data in both regions, the
population projections for the two regions were presented. Figure 4 illustrates these data.
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Figure 4: Population Projections

According to the REMI model, Region 1 will continue to experience a growth
pattern over the two decades. In 2007, the population in the region was 151,667.
However, in 2030, REMI projects the population in the region to be 237,391. Over the
23-year period, the population is projected to increase over 56%. In Region 4, there is
projected to be less magnitude of population growth.. In 2007, the population in the
region was 73,551. In 2030, REMI projects the population in the region to be 85,829,
which is a 16.6% increase over a 23-year period.
Moreover, employment patterns were analyzed using the REMI model. According
to the REMI model, Region 1 had experienced a consistent employment growth pattern
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over the past 16 years. Figure 5 illustrates the time-series data collected from the REMI
model.
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Figure 5: Historical Employment

In 1990, the employment in Region 1 was 27,838. In 2006, employment
increased to 61,975, which is a 126% increase. In 1990, the employment in Region4 was
20,320. However, by 2006, employment increased to 37,384, which is an 83.9% increase.
In addition, employment projections were analyzed. Figure 6 highlights the
projected employment patterns for Regions 1 and 4.
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Figure 6: Employment Projections

According to the model, Region 1 will continue to experience employment
growth in the region. In 2007, employment was 63,491. However, over the next 23 year,
employment in the region will increase to 83,753, which is a 31.9% increase.
Furthermore, REMI projects Region 4 will continue to experience employment growth.
However, the employment growth will be flatter, compared to Region 1. For example, in
2007, in Region 4, employment was 38,221. However, in 2030, employment is projected
to be 45,436, which is an 18.8% increase.
Finally, employment growth per industry was analyzed in the test EIA. Figure 7
illustrates the historical and projected employment patterns for the industry sectors.
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Figure 7: Region 1 Industry Sector Analysis

The results from the REMI model indicate that over a 30-year period, the services
industry will experience significant growth in Region 1. Most industries show signs of
modest growth over the next 20 years. However, the results suggest that manufacturing
will remain flat and the farming industry will decline in Region 1.
Figure 8 illustrates the industry sector analysis for Region 4. As in Region 1, the
services industry is predicted to drive economic growth. In Region 4, all other industries
are predicted to experience relatively small increments of growth or decline. The results
indicate that government will grow.
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Figure 8: Region 4 Industry Sector Analysis

In Region 4, the analysis indicates that the service industry will increase over
time, compared to the other industries. Notably, Region 4 consists of Tunica County,
which is a significant gaming area in Mississippi. The casinos and the ancillary
businesses associate with this industry may be a driving engine in the region. Over the
next 20 years, the REMI results indicate that all other industries will remain flat or
experience a slight decline. However, government is expected to experience some growth
in the region.
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Step 5: Test EIA Base Case Scenario vs. Alternative Case Scenario
In step 5 of the test EIA, the base case scenario or no-build scenario, was
compared with an alternative case scenario.
The results of the comparative analysis, which were derived from REMI, are
presented in various output variables, which include employment, population and
industry sector changes that occurred due to the construction of I-269.
Figure 9 illustrates that the implementation and development of I-269 will have
adverse impacts on the employment growth in both Regions 1 and 4. According to the
model’s results, there will be a surge of employment during the construction phase of the
project. However, after the corridor is developed, I-269 will cause employment to
decrease over the next 20 years, compared to the base case scenario. This economic effect
is consistent in both regions. One explanation of this effect derives from the travel
demand data that were generated from MDOT. The data suggest that the implementation
of I-269 will cause a decrease in trip counts to the regions, and it will cause a lower level
of service on the transportation network. The result of fewer trips to the region and an
inefficiency corridor will cause employment patterns to shift, compared to the base case
scenario.
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Figure 9: Alternative Case: Employment Projections

In addition, population projects were analyzed. Figure 10 highlights the project
population patterns for both regions. The REMI results indicate an adverse effect will
occur in the alternative case, compared to the base case scenario. According to the data,
Region 1 will experience a slight increase in population the first year. Afterwards, if the
project were constructed, the population in Region 1 would be less, compared to a nobuild scenario.
Figure 10 indicates that Region 4 will experience population growth during the
first two years of construction, but when the corridor is operational, the region’s
population will begin to slightly decrease, compared to the base case scenario.
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Figure 10: Alternative Case: Population Projections

Regarding Region 1, projected industry impacts are presented in Table 18. The
times series shows the total jobs in Region 1 by aggregate North American Industrial
Classification System (NAICS) sectors in five-year intervals over a 20-year forecast
period. The snapshot indicates that after two years of growth, which are driven by the
construction sector, the region will experience job reductions due to the construction of I269.
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Table 18: I-269 Employment changes versus baseline, Region 1
Industry

2010

2015

2020

2025

2030

Construction

930

-256

-249

-210

-193

Manufacturing

73

-26

-32

-45

-52

Trade

105

32

-45

-100

-140

Transportation

247

-60

-66

-79

-91

Services

136

-236

-381

-498

-595

Government

-24

-185

-285

-338

-362

Regarding Region 4, projected industry impacts are presented in Table 19. The
times series shows the total jobs in Region 4 by aggregate North American Industrial
Classification System (NAICS) sectors in five-year intervals over a 20-year forecast
period. The snapshot indicates that after two years of growth, which is driven by the
construction sector, the region will experience job reductions due to the construction of I269.

147

Table 19: I-269 Employment changes versus baseline, Region 4
Industry

2010

2015

2020

2025

2030

Construction

639

-7

-8

-18

-70

Manufacturing

-9

-20

-2

-20

-30

Trade

14

-109

-110

-109

-109

Transportation

29

-24

-20

-25

-28

Services

29

-25

-29

-345

-409

Government

-6

-148

-225

-264

-282

Test EIA Summary
In this chapter, a description of the structure of the REMI model was described as
well as the test EIA that was conducted by the MSU research team.
The 37-region model consists of 82 Mississippi counties and is supported by a
vast number of databases, which are compiled by the REMI Corporation during the
development of the model. The regional configuration of the MDOT model is based on
three criteria, which was established by MDOT. Based on urban regional boundaries,
“significant” growth patterns, and “known” growth patterns, the region configurations
isolated many Mississippi counties into one region. However, other region’s were
“lumped” together to develop a region.
Finally, the chapter highlighted each step of the test EIA that was conducted by
the MSU research team. In step 1, which was the scoping process, Regions 1 and 4 were
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considered the appropriate regions to analyze because these regions will accommodate
alternative B of I-269 corridor.
In step 2, a literature review was complied. This step highlighted that
transportation can “trigger” modification in the economy and social structure. This step
provided numerous examples of literature that support the notion that an improvement in
transportation facilities can alter structures to the local, regional, and national economy.
These changes may manifest into increased productivity or improved access to labor
markets. In addition, the literature review highlighted the notion that improvements in the
transportation facilities can enhance the well-being of communities and road users. Safety
and increased mobility are contributing benefits that can improve an individual’s standard
of living.
Step 3 highlighted the approach and methodology utilized in the test EIA. After
interviewing transportation experts, local planning agencies, and REMI consultants, it
was that the travel demand data were necessary to analyze the corridor using REMI. Per
request, these were provided by MDOT. Moreover, cost data associated with the
implementation of I-269 was collected. With these inputs, various assumptions were
developed regarding the cost allocation of the project.
In step 4, an analysis of the study area was completed. Analyzing historical and
projected population patterns as well as historical and projected employment patterns, the
test EIA highlight the economic impacts associated with the construction of the I-269
corridor. According to the results, Region 1 will continue to experience employment and
population growth at a faster rate, compared to Region 4. In addition, in step 4, the
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research team analyzed the various industry sectors in Regions 1 and 4. According to the
output, the service sector will drive job growth in both regions.
Finally, in step 5, a comparative analysis between the a base case scenario with an
alternative case scenario was presented in the test EIA. According to the REMI model,
the construction of the I-269 corridor will impact the study area negatively. Although
during the construction stage of the project, employment and population will increase
slightly, the long-term forecast indicates that building the I-269 corridor will induce jobs
and people to migrate out of the study area, compared to the baseline case scenario. In
addition, in step 5, employment projections per industry were presented. According to the
model, construction will drive the job growth in both regions during the development
stage. However, once the corridor is operational, various industries will be negatively
affected by the construction of I-269.
As REMI was leveraged to conduct the test EIA, it is apparent the EIA changes.
With an emphasis on streamlining processes in the bureaucracy, it is important to
question how the utilization of REMI changed the EIA. In the following chapter, the two
EIA processes will be juxtapose to determine how the utilization of the REMI altered the
EIA.
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CHAPTER VII
A COMPARATIVE ANALYSIS OF THE CONTROL EIA AND THE TEST EIA

This chapter compares the control EIA and the test EIA. The objective is to
juxtapose the two EIAs and highlight how the utilization of REMI alters the EIA process.
Drawing on the assumptions of New Public Management (NPM), it is expected that the
utilization of REMI in the test EIA will restructure the analytical method.
By utilizing the EIA Framework discussed in Chapter 4, a comparative analysis of
the two EIA is presented. Accordingly, the EIA Framework consists of six steps. First,
the framework suggests analysts should classify the nature and purpose of the
transportation project as well as identify the mode of transportation affected by the
transportation project. Second, a literature review is conducted to identify relationships
between the development of the transportation project and the economy as well as the
transportation network. Third, analysts should identify the approach and methodology
utilized in the analysis. Fourth, an analysis of the study area should be conducted. Fifth,
analysts should investigate cases that provide data that can be extrapolated to determine
growth trends. Finally, an EIA should compare a base case scenario with an alternative
case scenario to determine potential impacts. This step allows analysts to identify the
positive or negative affects of construction or improving a transportation facility. Table
20 compares the elements found in each step for the two analyses.The following
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discussion highlights the elements in the two EIAs and the changes that occurred due to
the utilization of REMI.
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Table 20: Comparative Analysis between the Control EIA and the Test EIA
Control EIA
Test EIA

Narrow scope: Two mile path

Broader Scope
along corridor

Region 1: Desoto County

Desoto County

Region 4: Marshall, Tate and

Marshal County
Tunica Counties
Step 2: Literature Review

Road access points can impact land 
Compiled from FHWA
development

SAFETEA-LU

Road development can induce

Highlights the economic and noneconomic growth
economic elements associated with

Deficiencies in a transportation
transportation development
network can affect travel patterns 
Transportation policy can affect
local, regional, and national
economy

Quality of life income, and
population

Efficiency

Market accessibility

safety

Access to leisurely benefits,
healthcare, and education
Step 3: Approach and

Data

Data
Methodology
1. Primary data
1. Interviews
2. Secondary data
2. Travel demand data
3. Case studies
3. Cost estimations
4. 40 hours of field

Sample
observations
1. Seven organizations
5. Tax rolls
6. Dataset from MPO

Sample
1. Nine Organizations
Step 4: Analysis of Growth Area 

Graphic outputs
Maps

Tables

Tables

Indicators

Indicators
1. Population
1. Population
2. Employment
2. Employment
3. Industry Growth
3. Industry Growth
Cross-Sectional analysis

Narrative highlighting regulatory 
policy and major development

Longitudinal analysis
stimuli

Time-Series analysis

Twenty year incremental snapshot 
Analysis begins in 1990
of seven counties

Analysis begins in 1980
Step 5: Case Study Analysis

I-75: Tampa, FL

Eliminated due to the REMI’s
capability to estimate economic

I-4: Orlando, Fl
changes over time

Extrapolated estimations to Step 6
Step 6: Base Case Scenario v.

Outcomes

Outcomes
Alternative Case Scenario
1. Employment
1. Employment
2. Population
2. Aggregate Wage
3. Industry Impacts

I-269 development will have a
positive impact on the study area 
I-269 development will have a
negative impact on the study area

Multi-Regional analysis

Statewide analysis
Step 1: Scoping Process
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Step 1: Comparative EIA Scoping
The first step in both EIAs consisted of scoping the study area. In the control EIA,
specific “spatial and technical parameters” were established. In addition, DeSoto and
Marshall Counties were identified as accommodating alternative B. With that, the control
EIA indicated that the analysis dealt only with selected direct economic impacts, which
occurred within an approximately two miles wide path that corresponds with alternative.
Conversely, in the test EIA, the scoping process consisted of identifying affected
regions for analysis, instead of a two mile path. The REMI model is calibrated in regions,
not counties. Within the regional configuration of the REMI model, DeSoto County is an
exclusive region. However, Marshall County is included in a region that is larger than the
county’s geographic boundaries. Region 4 includes Marshall, Tate, and Tunica Counties.
Due to the configuration of the REMI model Region 1, which exclusively consisted of
DeSoto County, and Region 4, which consisted of Marshall, Tate, and Tunica Counties,
were the two regions appropriate for analysis. The combination of these counties altered
the unit of analysis, compared to the control EIA. Because of the change in the scoping
process, which was due to REMI’s configuration, the study area in the test EIA increased
significantly, compared to the control EIA.

Step 2: Comparative Literature Review
The second step consisted of developing a literature review. In the control EIA,
the literature review highlighted the linkage between road access points and land
development. The literature review indicated that road implementation is “integral” for
development. Second, the control EIA literature review suggested that the road
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development could induce economic growth because businesses can develop storefronts
along a corridor to service users. The literature review stated examples such as gas
stations and motels. Third, the literature review indicated that deficiencies in a
transportation network can affect travel patterns and cause users to alter their behaviors.
In the test EIA, the literature review reflected elements of transportation
legislation. First, the literature review suggested that transportation network development
affects both economic and non-economic issues. For example, the quality of life can alter
due to the implementation of a transportation facility. According to the literature review,
a transportation project may increase income, population, and employment in a
community. The test EIA literature review highlights that the implementation of a
transportation project potentially could alter the social fabric of a community. Second, the
review submits literature that discusses how the implementation of a transportation
project may alter the local, regional, and national economy. Because a transportation
facility can potentially enhance travel efficiencies, users can have increased access to
markets. Third, the literature review suggested that increased safety could be a benefit
associated with developing and improving transportation networks. In addition, the
review highlighted the benefits of leisurely activities that may occur to an increased
access to new markets as well as the ability to have increased access to healthcare and
educational facilities.
By comparing Step 2 in the control EIA and the test EIA, the researcher
determined that the elements in the literature reviews changed. The control EIA presented
literature regarding the development of roads in relationship to land development,
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economic growth, and transportation networks. Conversely, the test EIA presented
literature that reflects initiatives that reflect current transportation legislation.

Step 3: Approach and Methodology
In step 3 of the control EIA data collection efforts were highlighted. According to
the data, primary and secondary data were gathered in the analysis. In the control EIA,
direct inquiry, field observations, and case studies were employed to analyze the
economic impacts of the I-269 corridor. These efforts engaged local governments,
agencies, and other organizations to develop an understanding of the economic impacts.14
In total, nine organizations were consulted and more than 40 hours of field observations
were conducted. In addition, in the control EIA, a dataset from the MPO and Woods and
Poole was utilized to analyze the study area.
In the test EIA, interviews with transportation experts, local planning agencies,
and REMI consultants were conducted to identify the pertinent data needed analyze the
economic impacts of I-269 utilizing REMI. Due to these efforts, travel demand data as
well as cost estimation were identified as a requirement to model the economic impacts.
After requesting the travel demand data from Mississippi Department of Transportation
(MDOT), the data were copied from the Excel document into the TranSight model
matrix. In addition to collecting the travel demand data, cost data associated with the
construction of I-269 was entered in the model. With travel demand data and cost data
entered in the model, a simulation of the potential economic impacts associated with the
I-269 corridor was conducted.
14

Although the control EIA identified that these entities were contacted, the report did not specifically
indicate the names of the entities.
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In this step, the changes that occurred consisted of both approach and
methodology. First, the control EIA consisted of both qualitative and quantitative
approaches to analyze the economic impact. Conversely, the data collected utilized in the
model were solely quantitative. In addition, the data utilized changed between the two
EIAs. The control EIA utilized MPO and Woode and Poole data to analyze the economic
impacts, whereas the test EIA collected travel demand data and cost estimations.
Due to the changes in the test EIA, the data collection efforts reduced. This
reduction in effort was a result of economic and demographic databases built in the
REMI model. The installation of the datasets enabled the researcher to investigate the
economic impacts without conducted field work.

Step 4: Comparative Analysis of Growth Influences
In step 4 of the control EIA presented maps to illustrate how the growth
boundaries in the area has expanded. Moreover, the control EIA presents data in
tabulation form. These data are presented in 20-year increments: historical data, which
range from 1980 to 2000 and, predicted growth, which range from 2000 to 2020. The
control EIA analyzed three economic indicators: population, employment, and industry
growth. In addition, the step submitted a brief narrative describing the major development
stimuli and regulatory policies that are present in the study area.
In the test EIA, there is not any utilize of spatial tools in the analysis. Instead,
output is presented in graphic form, which highlights time-series data. The historical
analysis begins in 1990, which begins 10 years later, compared to the 1980 snapshot
produced in the control EIA. Similar to the control EIA, the test EIA presented
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population, employment, and industry trends and forecasts. However, the data are
submitted by regional classifications, compared to counties’ classifications in the control
EIA. Moreover, the projections that are established from the REMI model extend to
2030, which provides an additional 10-year forecast. For illustration purposes, Table 21
compares the control EIA results with the test EIA results to identify differences in the
projections. Because the control EIA only identified projections for 2020, a comparative
cross tab highlighting the differences in 2020. However, one can find the test EIA
projects of population and employment data to 2030 in Figures 4 and 6, which are
presented in Chapter 6.

Table 21: Control EIA vs. Test EIA Comparison
Control EIA
Population
Projection
(2020)
DeSoto
County/
Region 1
Marshall
County/
Region 4

Percent
Change
Control and
Test Case

Control EIA
Employment
Projection
(2020)

186,578

Test EIA
(REMI)
Population
Projection
(2020)
214,479

+14.9%

76,936

46,146

82,134

+77.9%

14,964

Test EIA
Percent
(REMI)
Change
Employment Control and
Projection
Test Case
(2020)
77,922
+1.3%

42,787

+186%

Although there was a change in the process, Table 21 indicates that not all
economic indicators share the change proportionately. In other words, regarding DeSoto
County, the test EIA projects a dramatic increase in population, compared to the control
EIA. However, the test EIA projects a mere 1.3% increase in employment, compared to
the control EIA. In addition, the table indicates the test EIA forecasts dramatic population
and employment increases in Region 4, compared to the control EIA project in Marshall
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County. Notably, the comparison is skewed because the unit of analysis changes
regarding Marshall County and Region 4. Region 4 includes Tate and Tunica Counties.
This is a reflection of the process change that was discussed in Step 1 of this chapter.
In addition to population and employment projections, Table 22 illustrates the
comparative analysis between the control EIA and the test EIA regarding industry
projections. According the comparative analysis, there are large differences between the
patterns and projections in the control EIA, compared to the test EIA. One reason for the
discrepancy is that the control EIA data are more aggregated, compared to the test EIA.
In other words, according to the control EIA, the aggregate data presented regarding
industry represents Shelby, Fayette, DeSoto, and Marshall Counties. These data cannot
be disaggregated to highlight the effects on particular areas. Conversely, the test EIA data
produced by REMI are at the specified region level. In addition to producing output at the
regional level, the REMI model can aggregate data to the state level. Table 23 illustrates
the industry growth patterns regarding the entire State of Mississippi. Moreover, Table 24
illustrates the industry growth patterns regarding the Regions 1 and 4 as well as the
Memphis Metropolitan Statistical Area.
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Test EIA
Region 4

Test EIA
Control EIA Test EIA
Region 1 &
Region 1
4
Year
Farming
Farming
Farming
Farming
TCFU
Trans
N/A
N/A
N/A
29,364
N/A
1980
1,907
1990
4,050
431
1,801
2232
50,614
6,592
2000
5,980
375
3,283
3658
76,422
17,779
2010
6,881
726
1,863
2589
96,456
9,538
2020
7,794
646
1,656
2302
119,540
10,567
Year
Control EIA Test EIA Test EIA
Test EIA
Control EIA Test EIA
Region 1 Region 4
Region 1 &
Region 1
4
Mfg.
Mfg.
Mfg.
Mfg.
Govt.
Govt.
N/A
N/A
N/A
87,928
N/A
1980
69,694
1990
63,284
5,692
3,337
9,029
97,399
2,934
2000
61,593
5,131
3,670
8,801
85,698
4,475
2010
60,684
6,048
2,880
8,928
93,929
7,221
2020
59,988
13,080
2,777
15,857
101,760
8,867
TCPU= Transportation, Communication, and Public Utilities
Mfg. = Manufacturing
Govt. = Government

Control EIA Test EIA
Region 1
Test EIA Test EIA
Region 4 Region 1
&4
Trans
Trans
N/A
N/A
1,267
7,859
1,532
18,311
2,935
12,474
3,051
13,618
Test EIA Test EIA
Region 4 Region 1
&4
Govt.
Govt.
N/A
N/A
3,231
6,165
4,074
8,548
4,759
11,980
5,149
14,016

Table 22: Industry Analysis Comparison between Control EIA and Test EIA

Services
N/A
6,496
20,342
20,564
23,893

Services
105,725
155,520
222,207
276,666
340,454

Services
N/A
6,369
12,100
24,677
30,339

Test EIA
Region 4

Control EIA Test EIA
Region 1

Test EIA
Region 1 &
4
Services
N/A
12,865
32,442
45,241
54,232
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2010
48,981
159,705
554,787
178,349
283,318

2015
46,705
161,568
587,014
168,894
292,296

2020
43,569
165,477
622,014
181,177
295,827

2025
40,569
167,424
648,195
191,064
296,865

2030
37,810
168,313
670,744
198,793
299,010

2035
35,239
170,027
696,599
206,432
305,539

Farming
Trans
Services
Mfg
Govt.

2010
5,919
147,737
355,073
53,333
101,809

2015
5,644
150,474
381,227
49,651
105,955

2020
5,260
153,393
405,996
52,014
107,797

2025
4,902
154,151
423,974
53,683
108,481

2030
4,569
153,874
439,974
54,803
109,351

2035
4,258
154,214
456,658
55,888
111,631

Table 24: Region 1, 4, and Memphis Metropolitan Statistical Area Industry Analysis

Farming
Trans
Services
Mfg
Govt.

Table 23: State Industry Analysis

2040
3,969
154,652
471,333
57,089
114,528

2040
32,842
171,794
720,264
214,831
314,412

2045
3,699
154,877
482,802
58,507
117,744

2045
30,609
173,367
741,448
244,417
325,095

2050
3,447
155,513
494,512
60,360
121,388

2050
28,527
175,521
765,029
235,815
337,982

Step 5: Comparative Case Studies
In the control EIA, case studies were utilized to determine growth estimations. By
analyzing I-75 and I-4 in Florida, these estimations were extrapolated to the I-269
corridor. According to the data, “[case studies]… allowed the planning team to set
outside boundaries for the analysis. In effect, the case studies established an apparent
limit on the reasonable outcomes that might be achieved in all but the most favorable or
aggressive scenarios” (USDOT, 2006, p. 25). Although case studies were utilized in the
control EIA, this step was eliminated in the test EIA. This process changes was a result of
REMI’s modeling capabilities. According to REMI, the model is dynamic, which means
it can demonstrate economic changes over time. By incorporating the model’s complete
inter-industry relationship with changing economic conditions, which are based on
general equilibrium economic theory, and underlying equations and response estimations,
the model provides users with the capability to answer “what if” questions about the
economy. Most importantly, the response estimations provide a feedback loop in which
the model integrates policy changes. Due to the capability, no case studies were
investigated to determine growth estimations in the test EIA.

Step 6: Comparative Alternative Case Scenarios
This step compares the control EIA alternative scenario with the test EIA
alternative case scenario. By utilizing the REMI model in the test EIA, the outcome of
the simulation indicates that there will be potential negative economic impacts associated
with the construction of the I-269 corridor. However, the control EIA alternative case
scenario suggests there will be potential positive economic impacts associated with the
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construction of the I-269 corridor. In other words, the REMI model simulates that the
construction of the I-269 corridor will induce negative economic impacts in Region 1 and
4 as well as the expanded region and the State.
Although the test EIA indicates that the construction of the corridor will produce
negative economic impacts, the negative economic impacts will not be immediate.
According to the test EIA, both Regions 1 and 4 will experience a surge of employment,
which is due to the construction of the corridor. However, after the corridor is
operational, the regions will experience negative employment impacts. Regarding
population, Region 1 will experience a slight growth is population during the first year of
construction. However, after the first year, both regions will experience less population
growth, compared to the no-build scenario.
By comparing this step between the two EIAs, it was shown that REMI changed
the direction of the projected impacts, compared to the control EIA. Table 25 compares
the employment projections presented in the both EIAs in this step.

Table 25: Comparative Alternative Case Scenario between Control EIA and Test EIA
Outcomes
Employment (2020)
Base Case
Control EIA Outcomes
DeSoto County
44,000
Marshall County
Test EIA Outcomes
Region 1
77,922
Region 4
42,787

Alternative Case

% Change

1,399
2,379

+0.0317%
+0.054%

77,797
42,710

-.0016%
-.0018%

Although, the test EIA investigated the impacts associated with the construction
of I-269 at the regional level. REMI is capable of analyzing the corridor’s impacts at the
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state level as well as the multi-regional level. Notably, the control EIA highlighted that it
is “impossible” to determine the statewide impact associated with the construction of I269. By utilizing REMI, an analysis was conducted to highlight the broader impacts of
constructing I-269. Figure 11 illustrates how the construction of I-269 will affect the
State of Mississippi.
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Figure 11: Alternative Case: State of Mississippi

According to the analysis and holding all things equal, the construction of I-269 will have
a negative affect on the entire state regarding employment and population growth,
compared to the no-build scenario.
Regarding industry patterns, Table 26 illustrates the industry projections for the
state of Mississippi.
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Table 26: Base Case vs. Alternative Case: State of Mississippi
Industry

2010

2015

2020

2025

2030

Construction

1,838

-48

-42

-331

-291

Manufacturing

20

-50

-6

-7

-8

Trade

195

-7

-15

-21

-25

Transportation

54

-10

-11

-10-

-12

Services

318

-41

-61

-81

-99

Government

108

-25

-46

-58

-67

In addition to modeling the entire State of Mississippi, an analysis of the multiregional area affects were modeled. Combining Region 1, 4, and the Memphis MSA
highlights the broader affects of I-269 as associated with the “economic hub”15. Figure 12
illustrates how the construction of the I-269 will affect the area.

15

According to the EIS, Memphis is the economic hub for the study area.
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Region 1, 4, & MSA
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20
20

20
18

20
16

20
14

-1

20
12

20
10

0

-2
Years

Figure 12: Alternative Case: Region 1, 4, & MSA

According to the model and holding all things equal, when including the MSA, the
construction of the I-269 continues to negatively affect the region. Table 27 illustrates
industry projections related to the construction of the I-269 alternative for Region 1, 4,
and MSA.
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Table 27: Base Case vs. Alternative Case: Region 1, 4, & MSA
Industry

2010

2015

2020

2025

2030

Construction

2,161

-694

-574

-421

-351

Manufacturing

367

-65

-50

-60

-77

Trade

35

-10

-15

-25

-29

Transportation

163

-20

-15

-15

-19

Services

672

-52

-74

-98

-127

Government

417

-106

-394

-555

-641

The table highlights that the construction of the I-269 alternative will produce positive
industry growth for the first few years. However, after 2010, the data indicates that due to
the construction of I-269 alternative, the region will experience less job growth,
compared to the base case.

Summary
After comparing the two processes, the researcher concludes that the utilization of
REMI does alter the process. Step 1 is altered significantly because the unit of analysis
changed between the two EIAs. By utilizing REMI, the unit of analysis changed from a
narrow two-mile wide segment that stretches along the corridor to a regional analysis that
encompassed Desoto, Marshall, Tate, and Tunica Counties.
In addition, in step 2 both EIAs conducted a literature review. However, the
content varied between the processes. In the control EIA, the literature review highlighted
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more elements regarding road access, road development, and transportation network
deficiencies, compared to the test EIA. In the test EIA, the literature review highlighted
economic and non-economic elements associated with the development of a
transportation corridor. For instance, the literature review presented documentation that
emphasized benefits related to enhancing or developing transportation facilities that
provide greater access to additional markets and increased safety. However, although this
step varied between the two EIAs, the REMI model was not utilized during this step.
Furthermore, in step 3, the process changed significantly due to the data inputs
associated with utilizing the REMI model. In the control EIA, multiple methodologies
and datasets were utilized in the analysis. However, in the test EIA, data inputs included
travel demand information and cost estimations that were listed in the EIS document.
In step 4, the control EIA presented maps and tables that represented an analysis
of the study area. Conversely, the test EIA presented graphical outputs and tables. Both
processes analyzed data regarding the population, employment, and industry growth.
However, the control EIA provided data in twenty-year increments, whereas, by utilizing
REMI, the MSU research team provided longitudinal data for thirty years.
In step 5, the control EIA analyzed two case studies in Florida. However, in the
test EIA, this step was eliminated due to REMI’s model utilizing response estimations to
link transportation network changes to economic and social impacts.
Finally, in step 6, the two processes highlighted the difference between a base
case scenario and an alternative case scenario. The control EIA provided less outcome
variables, compared to the test EIA, which utilized REMI. According to the comparative
analysis, the control EIA highlighted employment and aggregate wage changes, whereas,
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the test EIA highlighted the employment, population, and industry impact changes, which
are associated with the implementation of I-269, for both Regions 1 and 4. Lastly, the
projected outcomes associated with the implementation of I-269 corridor changed
between the two processes. For example, the control EIA indicates a positive relationship
between the development of I-269 corridor and the economic impacts. However, the test
EIA indicates negative economic impacts. In addition, in this chapter, statewide and
multi-regions analysis were conducting using REMI, which was suggested as impossible
in the control EIA.
Given these findings, the assumptions of NPM concerning the role of IT as a
management tool in the policy implementation process is supported. In other words,
utilizing REMI did alter the EIA by changing the scope of the study area and reducing the
data collection efforts as well as the time associated with completing the analysis. By
redesigning the EIA utilizing REMI, step 4 was completely eliminated in the analysis and
an expanded analysis was conducted that included state-wide and multi-regional impacts.
The following chapter presents a discussion regarding why MDOT initially
utilized REMI in the previous EIA. Although the agency did not utilize REMI in the I269 EIA, the chapter captures an understanding of why the agency initially utilized the
model. By drawing on reinforcement theory and assumptions of NPM, the researcher
expects that the utilization of REMI reinforces MDOT agendas and support decisionmaking processes. However, technical determinism theory and sociotechnical theory are
also examined to determine if these models provide any explanation of the utilization of
the REMI in MDOT.
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CHAPTER VIII
THEORETICAL MODELS

This chapter turns to the investigation of which theoretical model best explains
the utilization of REMI. Although MDOT did not use REMI for the I-269 EIA, the
agency has used the economic modeling software in previous EIAs. The intent of this
chapter is to answer the second research question posed in the dissertation. Although
assumptions of NPM highlight that IT streamlines implementation processes, it is
important to understand what motivated MDOT to utilize REMI and determine which IT
model best explains the adoption and utilization of the model. In other words, why did
the agency initially invest resources to utilize REMI? This chapter is presented in four
sections. First, a recap of the theoretical models is presented. This section highlights the
specific expectations that were investigated in this dissertation. Second, after
interviewing top MDOT executives, REMI staffers, and transportation consultants, a
narrative is presented that traces initially purchase and utilization of REMI by MDOT.
Third, the researcher links the observed expectations to the appropriate model and
determines which model best explains the utilization of REMI in the EIA process. The
final section concludes this dissertation by restating the research questions and providing
a summary statement of findings as well as providing concluding remarks and future
research recommendations.
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Theoretical Expectations
Drawing on reinforcement theory, technological determinism, and sociotechnical
theory, the study investigated which IT model best explained the utilization of REMI at
MDOT. Essentially, what motivated the MDOT to purchase the economic model and
utilize REMI in economic impact analyses?
Reinforcement theory suggests that IT is a tool utilized by management. The
theory explains that IT reinforces structural powers that exist in an organization, and the
utilization of IT serves as a tool for management to enhance productivity and reinforce an
agenda. As the New Public Management (NPM) emerged in the 1980s and 1990s,
scholars and bureaucrats touted the benefits of “reinventing” government processes
(Osburne and Gaebler, 1992; Haque, 2007). With an emphasis on and an aspiration to
improve government performance, the National Performance Review (NPR), which was
a manifestations of NPM (Riccucci, 2001), recommended more agencies utilize IT to
reduce waste and spending within government (Gore, 1993). Due to the NPM movement,
the researcher expects this reinforcement theory will explain the utilization of REMI at
MDOT. However, the researcher tested two additional IT theories to determine if they
provide any explanation.
Sociotechnical theory explains the merging of technology and social
environments. On one hand, designers develop a technology that improves the process
and enhances productivity. On the other hand, designers are required to inject the newly
developed technology into a social environment where well-developed social norms
exist. The merging of technology and social environments provides IT designers with
significant influence within organizations.
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Technological determinism explains that technology is the impetus for social
change. In other words, technology determines the path of society, not that society
determines the path of technology. Therefore, society does not have choice whether to
adopt or utilize emerging information technologies.
Guided by these three aforementioned theories, specific expectations were
developed. Table 28 highlights the themes from each theory and illustrates the
expectations that may be observed.

Table 28: Theoretical Expectations
Reinforcement Theory





Structural implementation of
IT will parallel current
implementation processes.
Support decision makers




Top down approach regarding 
utilization REMI
IT outcomes will support

MDOT decision-makers

Sociotechnical Theory
Themes
Designer’s footprint

Concern about the relationship 
between IT user and the
technology
Expected Issues
Designer significant influence 
in MDOT
Iterative communication

between MDOT and REMI
consultants

Technological Determinism
Structural changes
Technological inertia

MDOT will utilize REMI only
conduct in-house EIAs
REMI will be the only
economic modeling software
available to MDOT.

According to reinforcement theory, IT reinforces power structures. If this model
holds, decision-making authorities will have significant control over the utilization of
REMI and the dissemination of the results from the REMI model. Moreover, if
reinforcement theory holds, REMI will be implemented from a top-down approach and
the output from REMI will directly support the decision makers’ agenda.
According to sociotechnical theory, the utilization of REMI will force the
merging of social and technical environments. This convergence will provide REMI
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designers with an influential presence in MDOT. Moreover, as REMI designers are
intimately involved in the utilization of the modeling software, they will be concerned
with the relationship between the IT users and the software. It is expected that REMI
consultants will be significantly engaged in the utilization of REMI and, because of the
convergence of the social and technical environments, REMI consultants will engage in
iterative communications with users regarding the utilization of REMI and the EIA.
According to technological determinism theory, IT is a force that reshapes an
environment without regard to traditional forms. Even if IT is blocked from advancing, it
will eventually navigate through the environment or organization and alter structures as
well as dictate it use. Basically, IT becomes a force in and of itself. If this theoretical
model holds, the utilization of REMI will change organization structures in MDOT.
Specifically, the utilization of REMI will require more efforts from MDOT personnel.
Therefore, the agency will hire personnel to develop an expertise regarding the REMI
model. Due to this effect, MDOT will concentrate on conducting in-house EIAs,
compared to contracting a consultant to conduct the analysis.
In addition, if technological determinism holds and IT is an unstoppable force,
technological inertia will be present in the case. In other words, REMI will have forced
itself onto MDOT by stamping out any alternative IT for utilization in the EIA.
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The Initial Utilization of REMI
According to interviews with five MDOT employees16, in previous years, the
notion of studying and identifying the economic impacts of the transportation
development by MDOT was “deliberately, intentionally, and adamantly omitted” when
analyzing the feasibility of transportation projects. Besides using cost-benefit analysis,
MDOT’s policy absolutely prohibited any kind of economic development analysis to be
conducted on transportation projects. Due to the subjectivity involved in the projections
of economic impacts, the transportation feasibility studies concentrated on analyzing the
user costs, congestion analysis, and accident costs. However, over the years, especially
beginning in the mid 1990s and with the passage of ISTEA and TEA-21, the attitudes in
the agency began shifting toward the importance of economic development in
transportation policy. The executives and planners knew that there was economic
development potentials associated with transportation development. However, calculating
the benefits was an “art and science” that most transportation officials continued to
“wrestle.” According to one planner, “the lack of empirical or quantitative data to back
up the assumptions was a major reason for ignoring the economic development potential
of a transportation project.” However, another MDOT staffer indicated, “as PCs
inundated the workplace, it became much more feasible to do economic development
analysis using complex economic modeling software”. This statement supports the idea
that public managers apply IT to planning and decision-making functions in the
organization, which is highlighted by Kraemer and Dedirck (1997) in the IRM
movement.
16

This interviewees includes top-administrators and specialized staffers who were involved in the process
of adopting and utilizing REMI.
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In 2001, MDOT was studying the corridor alignments of I-69 through the
Mississippi Delta. As the NEPA process developed, three potential alignments were
highlighted. These alignment alternatives became a point of “contention” between
MDOT and “local folk.” The alignments included “one west of Clarksdale, MS traveling
toward the river, near Highway 1; one coming straight down Highway 61, with I-69 using
portions of Highway 61; and one was east of Highway 61.” This study was led by the
environmental division at MDOT, and as it progressed through the NEPA process, both
MDOT officials and local governments were “at a logger head” over which alternative to
choose.
Because of this event, “the chief engineer” asked the planning division if they
could identify the economic development potential of the specified alignments.
According to one MDOT planner, if the planning division could highlight the economic
development potential through an EIA, MDOT would have “supportive evidence” to
choose the most appropriate alignment. However, at that time, the planning division at
MDOT was not equipped with the appropriate tools to conduct a “comprehensive”
economic impact analysis. Therefore, MDOT had to hire a consulting firm to conduct the
economic study. Once the study was complete, MDOT had a clear indication of which
alignment would be appropriate based on environmental and economic impacts compared
between the three alternatives. Subsequently, MDOT decided to recommend and
implement the suggested alignment.
As this scenario unfolded, the executives at MDOT were “more than pleased”
with the outcome and were “surprisingly curious” about how the agency could conduct
additional studies identifying the economic development potential of transportation
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projects. At this point, the planning division of MDOT recommended to the department
executives that if they wanted to conduct additional studies, they would need to purchase
“some tools.” The lead planner was familiar with REMI and Dr. Treyz’s work. He kept
up with the work that REMI was putting out in the field regarding the ability to link
transportation network changes to economic impacts. After considering other software
applications, the lead planner was comfortable with REMI. Therefore, the planning
division formally requested resources to purchase and utilize REMI. After some
deliberation by the commissioners, they approved the purchase and utilization of the
REMI in the EIA process.
After the REMI model was configured by REMI and MDOT planners and
delivered to MDOT, internal personnel became the economic development analyst on
most of the smaller projects that required an EIA. However, for larger projects, MDOT
hired consulting firms to conduct the EIA using MDOT’s REMI model. According to an
MDOT executive, MDOT purchased the model for $450,000. The fee provides MDOT
with a primary license for 10-years. Additionally, MDOT negotiated with the REMI
Corporation that governmental agencies and universities in Mississippi could purchase a
secondary license for a “nominal rate.”

The Best Model
In this dissertation, six expectations were highlighted. Table 29 illustrates which
expectations were observed.
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Table 29: Theoretical Outcomes
Expectation
Technological Determinism

Sociotechnical Theory

Reinforcement Theory

Results

REMI will be the only economic
modeling software available to
MDOT
In-house EIA administration
Designer significant influence in
MDOT
Iterative communication between
MDOT and REMI consultants
Top down approach regarding
utilization REMI
IT outcomes will support decisionmakers agenda

_
_
_
_

+
+

First, if technological determinism explained the utilization of REMI at MDOT,
there would be a structural change in the agency and there would be limited IT
alternatives, which would require MDOT executives to utilize REMI. However, the was
no evidence that supported this theory. Specifically, MDOT negotiated a contract with
REMI that allowed the agency to contract secondary licenses to other state agencies and
specific economists. Because of this clause in the contract, MDOT has the flexibility to
conduct in-house analyses or contract with a consultant to conduct the EIA. This
observation reflected the previous structural processes in MDOT. In other words, before
the utilization of REMI, the agency could conduct in-house or contract out the EIA, and
after the adoption of REMI, the agency could continue the same practice. However, due
to the contract clause, consultant could utilized the MDOT REMI model.
In addition, if technical determinism explained the utilization of the REMI,
MDOT would have limited sources of IT software to choose from. This was not found in
the study. According to one MDOT staffer, “we had had the option to purchase an array
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of economic modeling software.” However, because top planners in MDOT had a
relationship with REMI and were “extremely” familiar with the work that Dr. Treyz had
completed over the past 20 years, the planners requested that MDOT utilize REMI,
instead of the other economic models. Moreover, if REMI were a force on and in itself,
MDOT would not have a chose to utilize or not utilize the model. However, as seen in
this case, the agency has the administrative discretion to choose when and where to
utilize the software. Therefore, technical determinism was rejected in this dissertation.
Second, regarding sociotechnical theory, if this theory held, there would be
evidence of REMI having significant influence within MDOT regarding the utilization of
REMI. This expectation was not found in the study. According to the interviews, REMI
does not have any influence in the organization. Nor is REMI consulted about EIA
processes. Moreover, it this theory held, REMI staffers would have iterative
communications with MDOT users According to one MDOT staffer, REMI was only
contacted by MDOT when the agency was considering to send some personnel to a
REMI training in Michigan. Once at the training session, the conversations consisted of
REMI providing “tid bits” of advice that would help the agency operate the model.
According to MDOT, “the agency only went to a few training sessions.” Although,
MDOT indicated that the agency did communicate with REMI a few times after the
training session, MDOT staffers suggested the conversations were limited in frequency.
In addition, the MDOT staffers stated the there have been extensive time lapses since
anyone at MDOT communicated with REMI. According to one MDOT planner, “we
have too much other stuff on our plate to deal with”. Therefore, sociotechnical theory was
rejected in this dissertation.
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Regarding reinforcement theory, if this theory explained the utilization of REMI,
there would be evidence of a top-down approach regarding the implementation of REMI
In this case, the top executives of MDOT were key actors in the purchasing and
utilization REMI. These decision makers include top commissioners and top
administrators and division heads. Accordingly, these actors had the authority to
authorize a $450,000 budget request to purchase the REMI model. In addition, there was
evidence that the intent of utilizing IT was to support the decision makers’ agenda. Due
to the conflicting perspectives associated with the alternative alignments in the
Mississippi Delta scenario, MDOT executives found themselves in a powerless position
because they did not have “significant or sufficient evidence” to reinforce a decision.
During that NEPA process, the agency was at a “loggerhead” with the local public and
local government officials. Therefore, the top executives sought tools to reinforce and
support their objectives, which in this case was to construct a road. This scenario and
experience was the impetus for MDOT to investigate and eventually purchase REMI to
explore the economic impacts associated with transportation projects. Therefore,
reinforcement theory best explains the utilization of REMI at MDOT.
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CHAPTER IX
SUMMARY OF FINDINGS AND CONCLUSION

This dissertation examined the economic impact analysis (EIA) that was
conducting on the I-269 corridor. The study concentrated on the process of policy
implementation, rather than the policy outcomes. However, as discussed below, the
outcomes associated with the EIAs provided interesting findings.
By taking a holistic approach to the EIA process, the researcher was able to
identify changes that occurred between the two EIAs due to the utilization of REMI. The
“pre-post” nature of the quasi-experimental design allowed researcher to uncover change
enablers in the organization and developed a deeper understanding of the EIA process.
This dissertation contributes to the field of public policy and administration by
establishing a practical framework to examine EIAs, highlighting the relationship
between IT and public policy implementation, and providing a tentative critique of NPM.
First, the research established a foundation for an EIA Framework and described a
control EIA as well as test EIA, which utilized REMI. As scholars continue to investigate
the NEPA process and transportation practitioners continue to concentrate on
streamlining the NEPA process, this EIA Framework can be utilized as tool to analyze
the implementation of an EIA.
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Second, the dissertation investigated the relationship between the policy
implementation process and the utilization of information technology in a constitutional
republic. This study attempted to answer: 1) How does the utilization of REMI alter the
policy implementation process? 2) With the political support illustrated by the NPR to
initiate a technological revolution throughout government as well as an overarching NPM
movement, which theoretical IT model best explains the utilization of REMI in an EIA?
In this case, the utilization of REMI altered many steps in the EIA. For example,
REMI provided a broader scope in the analysis and provided more variables and outputs
for analysts to observe. Due to the advent of personal computers and the decentralization
of technology in MDOT, the agency had immense computing power that enabled them to
utilize an economic model, which can forecast hundreds of variables over long periods.
Moreover, the utilization of REMI provided analysts the ability to analyze the economic
impacts associated with the construction of I-269 at a multi-regional level and a statewide
level.
In addition, the utilization of REMI reduced time associated with the data
collection process, compared to the control EIA. Due to existing configuration and
databases compilations that were built into the model, analysts were able to simulate the
economic impacts without conducting fieldwork. Moreover, due to the computational
capabilities of personal computers and the configuration of the model, analyses were
conducted within hours, instead of months. The utilization of REMI enabled the analysts
to represent the data in graphics and tables as well as cross-sectional, longitudinal, and
time-series analyses. Most importantly, when utilizing REMI, the projected economic
impacts associated with the construction of I-269 changed direction. This was found even
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though the research team utilized the “best practices” suggested by and data provided by
MDOT. Furthermore, regarding the examination of the theoretical models, the study
found that reinforcement theory explained the initial adoption and utilization of the
REMI, although it was not utilized in the I-269 EIA.
There are limitations to these findings and this study. First, the control EIA is
different from the test EIA. The aggregate unit of analysis provides the research with
standard process for investigation. However, the researcher must present caution due to
the mix analyses within the EIAs. Second, due to the mix of analyses, the data and
analytical procedures are different. In other words, the control EIA used different datasets
and case studies to extrapolate the growth project associate with I-269. Conversely, the
test EIA utilized multiple dataset and REMI’s structural analytical procedure to estimates
the growth projections associated with the construction of I-269. Third, the lack of
transparency of the control EIA presented limitations to researcher. For example, due to
incomplete disclosure of inputs assumptions and data methodologies there were utilized
in the control EIA, the researcher was not able to compare the assumptions used in the
control EIA.
Although there are notable limitations to the study, these limitations should not
discount the contribution of the research. These findings imply that the utilization of
REMI can streamline the NEPA process. Due to less fieldwork and more capabilities, this
dissertation highlights a elements in a framework that may benefit transportation officials
in the streamlining of an EIA. In addition, as found in this study, MDOT was motivated
to utilize REMI to reinforce their decision-making authority in a particular EIA to
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achieve their objective. This finding has greater implications for public administration
and the citizenry and may provide a tentative critique of the NPM movement.
According the NPM movement, IT will enable citizens more timely access to
information and services through efficient processes. The proposition hinges on the ideals
of IT being utilized by managers as a tool to increase efficiency in process. This notion is
rooted in IT literature, which derived from market principles. However, public policy
implementation literature highlights that policy implementation in the public sector is
much more complex, compared to other policy implementation environments. The
implementation of public policy usually involves numerous actors, which include federal,
state, and local government officials as well as participation from the public. This
complex implementation environment requires policy implementers to engage in
calculative strategies to accomplish objectives.
Since NPM framework and NPR, which are rooted in market principles, promote
IT as a management tool that increase efficiency and governmental performance, how do
public managers utilize IT for policy implementation within the puzzle of government?
As found in this case, by utilizing REMI, the economic impacts associated with the
construction of I-269 change direction. These impacts will negatively affect the
community, region, and state if the I-269 corridor is constructed. However, although,
MDOT had the ability to utilize the REMI model, it was not utilized in the I-269 EIA.
Why? This question was not answered in this research due to the inability to collect these
appropriate data. However, it is an important question for future researchers to investigate
and may have significant affects on the tenet of NPM.
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For instance, if citizens rely on bureaucrats to faithfully implement policy, then
democratic values should be important to bureaucrats who hold discretionary power to
implement policy. With the promotion of IT within the NPM movement, which ignores
the very nature of democratic government values (Goodsell, 1993), citizens and
practitioners should be cautious of the overarching implications of utilizing IT for the
benefit of only accomplishing objectives. As Holden (2003) argues, managers are likely
to draw on strategic management principles to utilize IT, and since IT has been
predominantly outside of public administration, the utilization of IT may contrast the
bureaucratic practice of promoting democratic values.
As the dissertation finds that IT reinforces the actors and structural systems
within a bureaucratic organization, the study highlights the need for additional inquiry
into how institutional norms influence the utilization of IT. If bureaucrats have the
discretion to utilize or not utilize technology when results conveniently do or do not
reinforce their objectives, how can this affect the relationship between the state and the
citizens who entrust the bureaucrats to implement public policy own their behalf and
what does the say about the impetus of tenets of NPM? With the influence of more
discretionary power in the bureaucracy coupled with the sophistication of IT tools to
reinforce objectives, bureaucrats may have the opportunity to utilize or to neglect the
utilization of IT due to the effects it may or may not have on intended objectives. As
political powers continue to emphasize the implementation of transportation policy to
boost the national, state, and local economies, the tools utilized by bureaucrats may be
the only apparatus that determines the potential benefits of a project, which means the
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user of the apparatus may have significant influence regarding how the tool reinforces an
agenda.
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The REMI model is a “dynamic forecasting” model that incorporates several
modeling approaches, which provides a user with a model that answers “what if…?”
questions about a specific region’s economy.The model includes data regarding specific
regional industries and “complete inter-industry relationships found in the input-output
model”. Moreover, the REMI model is dynamic because it demonstrates “economic
changes over time, allowing firms and individuals to change their behavior in response to
changing economic conditions”. In addition, the model incorporates a “spatial dimension
of the economy”. Utilizing the New Economic Geography structure, the REMI model
“incorporates the productivity and competitiveness benefits due to the concentration, or
agglomeration, of economic activity in cities and metropolitan areas, and to clustering of
industries”.
The schematic structure of the model is presented above. The model consists of
thousands of simultaneous equations with a structure that is relatively straightforward.
The exact number of equations used varies depending on the extent of industry,
demographics, demand, and other details in the specific model being used. The overall
structure of the model can be summarized in five major blocks: (1) Output, (2) Labor and
Capital Demand, (3) Population and Labor Supply, (4) Wages, Prices, and Costs, and (5)
Market Shares. (http://www.remi.com/index.php?page=structure&hl=en_US).
Accordingly, the Output and Demand block includes output, demand consumption,
investment, government spending, import, commodity access, and export concepts.
Output for each industry in the home region is determined by industry demand in all
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regions in the nation, the home region’s share of each market and international exports
from the region. For each industry, demand is demand by the amount of output,
consumption, investment, and capital demand on the industry. Consumption depends on
the real disposable income per capita, relative prices, differential income elasticities, and
population. Input productivity depends on access to inputs because larger choice set of
inputs means it is more likely that the specific characteristics required for the job will be
found. In the capital stock adjustment process, investment occurs for residential, nonresidential, and equipment investment. Government spending changes are determined by
changes in the population. (http://www.remi.com/index.php?page=structure&hl=en_US).
In addition, the second block encompasses labor and capital demand. REMI
indicates The Labor and Capital Demand block includes the determination of labor
productivity, labor intensity, and the optimal capital stocks. Industry-specific labor
productivity depends on the availability of workers with differentiated skills for the
occupations used in each industry. The occupational labor supply and commuting costs
determine firms’ access to a specialized labor force. Labor intensity is determined by the
cost of labor relative to the other factor inputs, capital and fuel. Demand for capital is
driven by the optimal capital stock equation for both non-residential capital and
equipment. Optimal capital stock for each industry depends on the relative cost of labor
and capital, and the employment weighted by capital use for each industry. Employment
in private industries is determined by the value added and employment per unit of value
added in each industry. http://www.remi.com/index.php?page=structure&hl=en_US
The third structural block in the model consists of population and labor supply. The
block includes, detailed demographic information about the region. Population data is
given for age, gender, and ethnic category, with birth and survival rates for each group.
The size and labor force participation rate of each group determines the labor supply.
These participation rates respond to changes in employment relative to the potential labor
force and to changes in the real after-tax compensation rate. Migration includes
retirement, military, international, and economic migration. Economic migration is
determined by the relative real after-tax compensation rate, relative employment
opportunity, and consumer access to variety.
http://www.remi.com/index.php?page=structure&hl=en_US.
The fourth block in the model includes delivered prices, production costs,
equipment cost, the consumption deflator, consumer prices, the price of housing, and the
compensation equation. The cost of production for each industry is determined by the
cost of labor, capital, fuel, and intermediate inputs. Labor costs reflect a productivity
adjustment to account for access to specialized labor, as well as underlying compensation
rates. Capital costs include costs of non-residential structures and equipment, while fuel
costs incorporate electricity, natural gas, and residual fuels. The consumption deflator
converts industry prices to prices for consumption commodities. For potential migrants,
the consumer price is additionally calculated to include housing prices. Housing prices
change from their initial level depending on changes in income and population density.
Compensation changes are due to changes in labor demand and supply conditions and
changes in the national compensation rate. Changes in employment opportunities relative
to the labor force and occupational demand change determine compensation rates by
industry. (http://www.remi.com/index.php?page=structure&hl=en_US).
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Finally, REMI presents the markets shares block by: measuring the
proportion of local and export markets that are captured by each industry. These
depend on relative production costs, the estimated price elasticity of demand, and
the effective distance between the home region and each of the other regions. The
change in share of a specific area in any region depends on changes in its
delivered price and the quantity it produces compared with the same factors for
competitors in that market. The share of local and external markets then drives the
exports from and imports to the home economy.
http://www.remi.com/index.php?page=structure&hl=en_US).

199

APPENDIX B
INFORMED CONSENT NOTIFICATION
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Title of Study: INVESTIGATING THE RELATIONSHIP BETWEEN
INFORMATION TECHNOLOGY AND THE POLICY IMPLEMENTATION
PROCESS IN A CONSTITUTIONAL REPUBLIC: THE CASE OF I-269 NEPA
PROCESS
Name of Researcher and University Affiliation:
Jody Holland
Graduate Research Assistant
Department of Political Science and Public Administration
PO Box PC
310 Bowen
Mississippi State, MS 39762
Phone 662.418.1936
Jhh206@ps.msstate.edu
Informed Consent Notification:
Dear (Interviewee):
I am a Ph.D. candidate at Mississippi State University. Currently, for my dissertation, I
am conducting an exploratory study that investigates the relationship between
information technology (IT) and the implementation of the National Environmental
Policy Act (NEPA). The purpose of this research is to determine if the utilization of IT
alters the EIA and to identify which theoretical model best explains the utilization of IT
in transportation policy. I am asking you to participate in the study by being an
interviewee. Your expertise in the area of transportation policy will greatly benefit this
research.
If acceptable, I would like to conduct an interview with you. The interview will last
approximately 1 hour, and I will ask a series of questions regarding the implementation
of an economic impact analysis (EIA), which is a requirement of NEPA. You will not
have to answer any questions you do not wish to answer. The interview will be conducted
by phone or at your office. With your permission, I would like to audiotape or videotape
the interview. Only I, and my dissertation committee co-chairs, will have access to the
information collected from you. I will transcribe the content of the conversation
personally, and all identifiers will be removed.
There are no anticipated risks, compensation or other direct benefits to you as a
participant in this research. Your participation is voluntary, and you are free to withdraw
your consent to participate and may discontinue your participation in the interview at any
time without consequence. If you decide to participate, your participation indicates your
consent. In addition, I must confirm that you are over the age of 18. Are you over the age
of 18?
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If you have any questions about this research project, please feel free to contact Jody
Holland at 662.418.1936, or you may contact my dissertation advisor at 662.325.7859.
For additional information regarding your rights as a research participant, please contact
the MSU Regulatory Compliance Office at 662.325.3994.
Please keep this form for your records.
Sincerely,
Jody Holland
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Interview Protocol Project: INVESTIGATING THE RELATIONSHIP BETWEEN
INFORMATION TECHNOLOGY AND THE POLICY IMPLEMENTATION
PROCESS IN A CONSTITUTIONAL REPUBLIC: THE CASE OF I-269 NEPA
PROCESS
Time of Interview:
Date:
Place:
Interviewer:
Interviewee
Position of Interviewee:
The purpose of this dissertation research is to explore the relationship between IT and the
policy implementation process. It aims to investigate if IT alters the policy
implementation process and describes elements of change within the policy
implementation process. By analyzing the actual economic impact analysis (EIA) process
of the I-269 corridor, the researcher will develop a baseline process that will be compared
to an I-269 EIA process that utilizes economic modeling software (REMI), which will be
constructed by researchers at Mississippi State University. As a result of comparing the
two processes, the researcher attempts to explain the relationship between the utilization
of IT and the EIA process, which through NEPA, is a component of developing an EIS.
In addition, the researcher attempts to determine if REMI alters the EIA process.
Please remember that this is voluntary and you may terminate the interview at anytime or
you may choose not to answer any of the questions asked of you. I anticipate that the
interview will take about one hour. I would like to audio (or video) tape this interview to
ensure that I have your responses correct and accurate. The recordings will be
transcribed, all identifiers will be removed and the transcription will be kept for analysis.
Following that process, the actual recordings will be destroyed.

Do I have your consent to audio (video) record the interview?
If yes, may we begin the interview at this time?
Please confirm that you are at least 18 years of age?
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Questions (these are the intended questions for the interview, however any given
response may prompt a follow-up question to clarify or confirm the meaning of the
response(s) given by the individual subjects during the interview.
1.
2.
3.
4.
5.

How is an EIA conducted?
Who are the actors that influence the process and are involved in the process?
What is the purpose and intent of the I-269 corridor?
What transportation benefits emerge from the development of the I-269 corridor?
Is there a problem that is motivating the development of the I-269 corridor? If so,
how will the development of the corridor solve it?
6. What policy indicators are observed during the EIA process?
7. What type of data are collected to analyze the economic impact of a transportation
corridor?
8. Regarding transportation network changes, how are they measured and calculated in
the EIA process?
9. How do these changes affect the economy?
10. How do analysts capture the overall economic benefits in an EIA?
11. What data are collected?
12. How are the project’s impacts represented?
13. Why was the REMI model chosen for economic modeling?
14. How can using REMI affect the approach to an EIA?
15. What specific elements of REMI are valuable to decision makers?
16. Which actors have access to the results of REMI?
17. What guidance do you utilize to input data in the REMI?
18. What policy assumptions are utilized in the REMI model?
19. How are the outcomes of REMI disseminated?
20. Does the utilization of REMI streamline the EIA process? If so, how?
21. What are the limitations of using this software?
22. Does the utilization of this software limit your analytical skills as an analyst? Is so,
how?
23. How do you utilize the software? What benefit does the software have for your job
function?
24. How involved are you with the software users?
25. What level of communication is involved between you and the software supporters?
26. Do you train users?
27. Can REMI be modified for specific agencies? If so, how?
If you have any questions about this research project, please feel free to contact Jody
Holland at 662.418.1936 or you may contact my dissertation advisors Dr. Bethany Stich
at 662.325.7859.
For additional information regarding your rights as a research participant, please contact
the MSU Regulatory Compliance Office at 662.325.3994
Thank you for your participation!
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APPENDIX F
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APPENDIX G
SYSTEMS ALTERNATIVE APPROACH MAP
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APPENDIX H
MAP OF SURROUNDING COMMUNITIES
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APPENDIX I
MAPPING PROJECTING 40 YEAR GROWTH
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APPENDIX J
MAPPING OF CURRENT AND FUTURE POPULATION AND EMPLOYEMT
PATTERNS
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